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FOREWORD 


A joint  feasibility  study  for  producing  a combined 
climatological/oceanographic  atlas  of  the  water  areas  of  the 
world  was  undertaken  by  the  Naval  Weather  Service  Com- 
mand and  Naval  Oceanographic  Office  in  1969.  The  results  of 
this  feasibility  study  showed  a significant  increase  in  surface 
marine  observations  since  publication  of  the  original  U.S. 
NAVY  MARINE  CLIMATIC  ATLAS  OF  THE  WORLD.  The 
additional  data  plus  recommendations  for  revised  content 
and  format,  provided  by  various  Naval  Weather  Service  fleet 
units  and  field  activities,  warranted  the  updating  of  the  entire 
series  of  marine  climatic  charts  of  the  world.  The  data  base 
for  this  revision  of  Volume  IV  of  the  U.S.  NAVY  MARINE 
CLIMATIC  ATLAS  OF  THE  WORLD  contains  about  twice 
the  amount  of  data  that  was  available  when  Volume  IV  was 
published  in  1958. 

The  Naval  Weather  Service  Detachment,  Asheville,  was 
tasked  to  produce  a technical  model  of  the  atlas  providing  a 
sample  of  each  type  of  page  presentation  proposed  with 
supporting  documentation.  The  atlas  mock-up  was  approved 
by  Headquarters,  Naval  Weather  Service  Command  in  1971  as 
the  model  for  Volume  I (1974),  Volume  II  (1977)  and 
Volume  III  ( 1976)  as  well  as  for  this  atlas  and  future  volumes 
of  this  series. 
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FOREWORD 


A joint  feasibility  study  for  producing  a combined 
climatological/oceanographic  atlas  of  the  water  areas  of  the 
world  was  undertaken  by  the  Naval  Weather  Service  Com- 
mand and  Naval  Oceanographic  Office  in  1969.  The  results  of 
this  feasibility  study  showed  a significant  increase  in  surface 
marine  observations  since  publication  of  the  original  U.S. 
NAVY  MARINE  CLIMATIC  ATLAS  OF  THE  WORLD.  The 
additional  data  plus  recommendations  for  revised  content 
and  format,  provided  by  various  Naval  Weather  Service  fleet 
units  and  field  activities,  warranted  the  updating  of  the  entire 
series  of  marine  climatic  charts  of  the  world.  The  data  base 
for  this  revision  of  Volume  IV  of  the  U.S.  NAVY  MARINE 
CLIMATIC  ATLAS  OF  THE  WORLD  contains  about  twice 
the  amount  of  data  that  was  available  when  Volume  IV  was 
published  in  1958. 

The  Naval  Weather  Service  Detachment,  Asheville,  was 
tasked  to  produce  a technical  model  of  the  atlas  providing  a 
sample  of  each  type  of  page  presentation  proposed  with 
supporting  documentation.  The  atlas  mock-up  was  approved 
by  Headquarters,  Naval  Weather  Service  Command  in  1971  as 
the  model  for  Volume  I (1974),  Volume  II  (1977)  and 
Volume  III  (1976)  as  well  as  for  this  atlas  and  future  volumes 
of  this  series. 
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PART  I - METEOROLOGY 


INTRODUCTION 

ll 

Tlie  eight-volume  series  of  the  U.S.  NAVY  MARINE 
CLIMATIC  ATLAS  OF  THE  WORLD  has  had  wide  accept- 
ance as  an  authoritative  reference  for  large  scale  operational 
planning  and  applied  research.  This  volume,  based  on  a little 
over  120  years  of  data  (1854-1976).  is  an  update  of  Volume 
IV  (U.S.  Navy  Marine  Climatic  Atlas  of  the  World,  1958). 
and  is  designed  to  fulfill- the  same  requirements.  This  volume 
is  not,  however,  a one-for-one  revision.  Some  of  the  data 
presentations  have  been  changed  and  wave  statistics  have 
been  added.  No  upper  air  charts  are  presented  since  in  recent 
years  several  comprehensive  volumes  of  upper  air  data  have 
been  published  separately^  f Climate  of  the  Upper  Air: 
Southern  Hemisphere,  Volume  I,  Temperatures,  Dew  Points, 
and  Heights  at  Selected  Pressure  Levels,  NAVA1R  50-1C-55. 
1969;  Volume  II,  Zonal  Geos  trophic  Winds,  NAVA1R 
50-1C-56,  1971;  Volume  III,  Vector  Mean  Geostrophic 
Winds,  NAVA1R  50-1C-57.  1971;  Volume  IV.  Selected 
Meridional  Cross  Sections  of  Temperature,  Dew  Points,  and 
Height,  NAVAIR  50-1C-58.  1971). 

> The  descriptive  explanations  which  follow  give  details 
concerning  the  quality  control  and  processing  of  the  observ- 
ations and  the  development  of  the  charts  and  graphs. 
Limitations  imposed  by  the  quality  of  the  data  and  the 
methods  adapted  to  help  overcome  them  are  also  discussed. 

This  Atlas  is  the  result  of  a concerted  and  extensive  effort 
by  many  people  (aided  by  modern  data  processing  equip- 
ment) to  present  a detailed  and  useful  ocean  climatology. 


THE  GENERAL  PLAN  OF  THE  CHARTS 

The  “point  statistics”  common  to  land  climatology  are 
made  possible  by  the  maintenance  of  weather  records  at 
fixed  locations  for  long  periods.  Such  statistics  are  not 
generally  available  for  Ocean  Basins.  In  the  past  three  decades 
the  Ocean  Weather  Station  (OWS)  and,  more  recently,  data 
buoy  networks  maintained  through  the  cooperation  of 
several  maritime  nations  have  been  a real  step  toward  fixed 
point  locations.  However,  no  ocean  weather  stations  or  buoys 
were  available  for  the  Southern  Hemisphere.  Transient  ships’ 
logs  of  surface  weather  observations  are  the  only  source  of 
detailed  knowledge  of  southern  ocean  climate. 

It  is  sometimes  possible  to  select  areas  small  enough  to 
permit  an  approximation  to  the  “point  statistics”  of  land 
stations  where  the  number  of  observations  is  sufficient.  For 
this  atlas  45  representative  areas  were  selected.  These  are 
outlined  on  the  base  chart  and  numbered.  Graphs  and  Tables 
for  these  areas  have  been  placed  on  the  facing  page  for  easy 
reference  to  the  base  chart.  Unfortunately,  many  of  the  areas 
lack  sufficient  data  for  meaningful  statistics  for  certain 
seasons. 

THE  OBSERVATIONS  AND 
THEIR  PROCESSING 

Variations  in  definitions,  codesand  units  of  measurements 
used  by  maritime  nations  for  recording  and  punching  marine 
observations  have  resulted  in  over  20  different  formats  (or 
“decks”)  of  magnetic  tape  data  available  for  use  at  the 
National  Climatic  Center.  These  data  have  been  converted  to 
a common  format.  For  a more  detailed  explanation  of  the 
conversion  procedures,  the  reader  is  referred  to  the  Tape 
Data  Family- 1 1 (TDF-11)  Reference  Manual  (National 

Climatic  Center,  1968).  This  tape  deck  was  the  primary  data 
source  for  the  Atlas  projects.  Funding  for  the  development  of 
TDF-1 1 was  provided  primarily  by  the  Naval  Weather  Service 
Command  with  supplemental  support  from  the  Environ- 
mental Science  Services  Administration  (now  NOAA)  and  the 
Department  of  Defense. 

The  data  were  subjected  to  complex  quality  control 
procedures  before  processing.  First,  duplicate  observations 
(which  entered  the  data  base  from  different  sources)  were 
eliminated.  The  remaining  observations  were  then  checked 
for  internal  consistency.  Elements  failing  to  meet  the  internal 
consistency  checks  were  either  adjusted  or  eliminated.  The 
data  were  then  subjected  to  an  extreme  value  check.  These 
quality  controlled  data  have  been  retained  in  a separate  tape 
file  designated  as  the  U.S.  Navy  Marine  Atlas  Work  Tapes. 


Regardless  of  the  amount  of  quality  control  to  which 
marine  observations  are  subjected,  there  are  many  inherent 
problems  which  can  be  corrected  in  only  a general  way. 
Among  these  are  the  difficulty  in  taking  observations  of 
meteorological  elements  from  an  unstable  platform,  different 
levels  of  observer  experience,  recording  errors,  variations  in 
observing  and  coding  practices,  punching  errors,  the  scarcity 
of  observations  over  vast  areas,  and  the  effect  of  weather 
elements  themselves  on  measurements.  Ships  may  avoid  bad 
weather  when  possible  (Quayle,  1974),  thus  decreasing  the 
amount  of  bad-weather  data;  or  they  may  slow  down  in  foul 
weather,  thus  taking  more  observations  and  increasing  the 
data  sample. 

Complete  observations  (including  all  elements)  from 
transient  ships  are  steadily  becoming  more  common.  Ships' 
weather  logs  of  past  decades,  incomplete  by  today's 
standards,  show  wind  direction  and  speed  to  be  the  elements 
almost  invariably  recorded.  From  a survey  of  the  data 
available  for  this  atlas,  the  percentage  of  observations 
containing  basic  weather  elements  is  as  follows: 


Element 

Percent 

Wind 

98 

Air  Temperature 

96 

Sea  Temperature 

91 

Total  Cloud  Amount 

90 

Sea  Level  Pressure 

59 

Visibility 

52 

Present  Weather 

42 

Wet  Bulb  Temperature 

35 

Low  Cloud  Amount 

33 

Waves 

27 

Because  of  incompatible  observing  or  coding  procedures, 
many  elements  had  to  be  eliminated  from  the  computations. 
This  significantly  reduced  the  percentages  of  the  affected 
elements  in  the  above  table. 

Some  peculiarities  of  selected  elements  are  listed  below: 

PRECIPITATION  - This  element  is  one  of  those  most 
subject  to  error  in  interpretation.  This  derives  from  a number 
of  causes  such  as  coding  practices,  observers’  preference  for 
certain  present  weather  codes  and  other  biases. 

SEA  SURFACE  TEMPERATURE  - This  element  is 
recorded  with  a fairly  high  frequency  in  marine  observations. 
The  various  methods  of  recording  (bucket  versus  intake,  etc.) 
have  been  combined  for  this  Atlas.  In  data  sparse  regions, 
satellite  data  for  the  period  1973-1975  were  used  for 
guidance  but  were  not  included  in  the  graphs.  In  addition,  all 
data  associated  with  oceanographic  hydrocast  and  bathy- 
thermograph samples  (expendable  and  otherwise)  were  in- 
cluded. 
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-ded  with  a fairly  high  frequency  in  marine  observations, 
various  methods  of  recording  (bucket  versus  intake,  etc.) 
been  combined  for  this  Atlas.  In  data  sparse  regions, 
lite  data  for  the  period  1973-1975  were  used  for 
ince  but  were  not  included  in  the  graphs.  In  addition,  all 
associated  with  oceanographic  hydrocast  and  bathy- 
nograph  samples  (expendable  and  otherwise)  were  in- 
:d. 


SEA  LEVEL  PRESSURE  This  element  is  one  of  the 
least  accurate  in  an  absolute  sense  because  of  instrument, 
coding  and  conversion  errors.  To  be  capable  of  registering 
accurate  pressure  readings,  barometers  used  on  shipboard 
generally  require  more  frequent  calibration  than  they  receive. 
Despite  the  inaccuracies  of  the  individual  readings,  however, 
the  large  scale  patterns  and  gradients  are  relatively  accurate. 

AIR  TEMPERATURE  This  element  is  considered  to  be 
generally  reliable.  However,  in  the  tropics,  as  the  result  of 
poor  instrument  exposure,  observed  temperatures  on 
transient  ships  under  sunny  conditions  appear  consistently 
high.  This  data  subset  influences  primarily  the  distribution  of 
maximum  temperatures  (99th  percentile)  while  the  minimum 
(1st  percentile)  and  mean  temperatures  are  relatively  un- 
affected. 

VISIBILITY  - It  is  difficult  to  measure  visibility  at  sea 
because  of  the  lack  of  reference  points.  Also,  some  observers 
report  reduced  visibilities  at  night  because  of  darkness.  The 
coarseness  of  the  coding  intervals,  however,  tends  to  mini- 
mize serious  biases  in  the  summarized  data. 

WAVE  DATA  — Suitable  quantitative  wave  records  are 
available  only  since  the  late  1940s.  This,  coupled  with  an 
apparent  reluctance  on  the  part  of  many  observers  to  take 
wave  observations,  particularly  in  the  early  years,  leaves 
waves  as  the  least  often  recorded  element  in  marine  observa- 
tions. The  estimation  of  wave  heights  is  very  subjective  and 
depends  upon  the  experience  of  the  observer  and  the  size  of 
the  ship  from  which  the  observation  is  taken.  Wave  heights 
reported  by  most  transient  ships  tend  to  be  low  when 
compared  to  reference  measurements.  Wave  periods  also 
appear  to  be  somewhat  low.  Adjustment  for  these  apparent 
biases  has  not  been  made  in  this  Atlas. 


THE  ISOPLETH  ANALYSES 

The  climatic  data  in  this  atlas  are  presented  by  isopleths 
(lines  connecting  points  of  equal  magnitude)  of  long-term 
climatological  scalar  fields  supplemented  by  graphs  and 
tables.  The  isopleth  analyses  were  completed  cooperatively 
by  a team  of  meteorologists.  The  basic  charts  were  auto- 
matically plotted  from  one  or  two  degree  area  summaries  for 
the  entire  ocean  basin. 

As  a further  aid  to  data  interpretation,  the  analysts  made 
use  of  the  observation  count  which  was  plotted  with  all 
summarized  data.  Additionally,  continuing  reference  was 
made  to  the  marine  atlases  and  supplemental  publications 
listed  in  the  bibliography. 

Extreme  caution  must  be  exercised  when  using  statistics 
south  of  about  40°S.  Data  were  extremely  sparse  in  this  area 
and  a great  deal  of  subjectivity  was  required  in  map  analyses. 
A glance  at  the  data  coverage  for  tables  and  graphs  in  the 


vicinity  of  any  given  ocean  area  being  studied  will  give  a good 
indication  of  data  coverage. 


THE  GRAPHS  AND  TABLES 


To  supplement  the  isopleth  analyses,  graphs  and  tables  are 
presented  for  each  representative  area  having  at  least  marginal 
data  coverage  (about  15  observations).  The  graphs  and  tables, 
in  most  instances,  represent  the  objective  compilation  of 
available  raw  data  for  specified  areas  without  regard  to 
suspected  biases  or  inconsistencies. 

Since  the  final  isopleth  analyses  reflect  both  objective  and 
subjective  considerations,  differences  may  be  found  when 
comparing  the  graphical  data  for  a representative  area  with 
the  analyses. 


THE  INDIVIDUAL  SURFACE  CHARTS 


The  legend  on  each  chart  is  designed  to  explain  data 
content  tables,  graphs  and  isopleths.  Each  legend  contains 
detailed  instructions  on  how  to  read  the  tables  or  graphs.  The 
following  paragraphs  contain  additional  remarks  likely  to  be 
of  interest  to  those  called  upon  to  interpret  the  data  and 
provide  answers  to  specific  operational  questions. 

Most  of  the  graphs  and  tables  allow  approximation  of  the 
empirical  probability  of  occurrence  of  selected  criteria.  This 
is  a major  factor  in  assessing  the  risk  involved  in  operational 
planning.  For  certain  elements,  standard  deviations  are  given 
on  the  graphs  to  provide  a measure  of  relative  variability.  The 
standard  deviation  on  these  graphs  is  denoted  by  ‘s’  and  was 
computed  using  the  expression: 


s = 


NLx2-(SXj)2 

N(N-l) 


% 


where  N is  the  number  of  observations  in  the  sample  and  xj  is 
the  ith  realization  of  the  random  variable  X.  The  use  of  (N-l) 
in  the  denominator  gives  the  best  estimate  of  the  population 
standard  deviation. 


SURFACE  WINDS 


Surface  wind  is  the  element  most  commonly  observed  and 


recorded.  The  wind  distribution  is  presented  by  a combina- 
tion of  two  graphic  forms  — the  bar  graph  and  the 
contingency  table.  The  bar  graph  corresponds  to  the  percent 
scale  at  the  top  of  the  square  and  gives  reference  to  the  wind 
direction  frequency.  The  contingency  table  gives  the  percent 
frequency  of  each  wind  speed  class  within  each  direction.  By 
adding  the  totals  lines  at  the  bottom  of  the  graph  it  is 
possible  to  approximate  the  percent  frequency  of  wind  speed 
occurrence  for  selected  criteria.  For  the  example  graph  in  the 
legend,  71%  of  all  winds  were  less  than  17  knots. 


AIR  TEMPERATURE 

The  percentage  of  temperatures  greater  than  or  equal  to 
20°C  and  mean  air  temperature  were  selected  for  isopleth 
analysis  in  response  to  requests  by  a number  of  users  who 
considered  these  to  be  operationally  significant.  The  mean 
temperature  for  each  wind  direction  and  calm  is  shown  by 
dots  in  the  graph  opposite  each  direction  and  corresponding 
to  the  temperature  scale  at  the  bottom.  The  temperature 
range  and  scale  may  vary  from  area  to  area  and  month  to 
month. 

A conversion  of  °C  to  °F  appears  in  Fig.  1 . This  is 
applicable  to  all  temperature  information  (air,  wet  bulb,  dew 
point,  sea  surface). 
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Fig.  1.  Temperature  Conversion  — Celsius  to  Fahrenheit 


T-H  INDEX  AND  TEMPERATURE  EXTREMES 


The  American  Society  of  Heating  and  Ventilating,  as  early 
as  1923,  introduced  a term  called  “effective  temperature” 


recorded.  The  wind  distribution  is  presented  by  a combina- 
tion of  two  graphic  forms  — the  bar  graph  and  the 
contingency  table.  The  bar  graph  corresponds  to  the  percent 
scale  at  the  top  of  the  square  and  gives  reference  to  the  wind 
direction  frequency.  The  contingency  table  gives  the  percent 
frequency  of  each  wind  speed  class  within  each  direction.  By 
adding  the  totals  lines  at  the  bottom  of  the  graph  it  is 
possible  to  approximate  the  percent  frequency  of  wind  speed 
occurrence  for  selected  criteria.  For  the  example  graph  in  the 
legend,  71%  of  all  winds  were  less  than  17  knots. 


AIR  TEMPERATURE 

The  percentage  of  temperatures  greater  than  or  equal  to 
20°C  and  mean  air  temperature  were  selected  for  isopleth 
analysis  in  response  to  requests  by  a number  of  users  who 
considered  these  to  be  operationally  significant.  The  mean 
temperature  for  each  wind  direction  and  calm  is  shown  by 
dots  in  the  graph  opposite  each  direction  and  corresponding 
to  the  temperature  scale  at  the  bottom.  The  temperature 
range  and  scale  may  vary  from  area  to  area  and  month  to 
month. 

A conversion  of  °C  to  °F  appears  in  Fig.  1.  This  is 
applicable  to  all  temperature  information  (air,  wet  bulb,  dew 
point,  sea  surface). 


°c 

°F 

°C 

°F 

°C 

°F 

°C 

°F 

-12 

10.4 

-1 

30.2 

10 

50.0 

21 

69.8 

-11 

12.2 

0 

32.0 

11 

51.8 

22 

71.6 

-10 

14.0 

1 

33.8 

12 

53.6 

23 

73.4 

-9 

15.8 

2 

35.6 

13 

55.4 

24 

75.2 

-8 

17.6 

3 

37.4 

14 

57.2 

25 

77.0 

-7 

19.4 

4 

39.2 

15 

59.0 

26 

78.8 

-6 

21.2 

5 

41.0 

16 

60.8 

27 

80.6 

-5 

23.0 

6 

42.8 

17 

62.6 

28 

82.4 

-4 

24.8 

7 

44.6 

18 

64.4 

29 

84.2 

-3 

26.6 

8 

46.4 

19 

66.2 

30 

86.0 

-2 

28.4 

9 

48.2 

20 

68.0 

31 

87  8 

Fig.  1.  Temperature  Conversion  — Celsius  to  Fahrenheit 


T-H  INDEX  AND  TEMPERATURE  EXTREMES 


The  American  Society  of  Heating  and  Ventilating,  as  early 
is  1923,  introduced  a term  called  “effective  temperature” 


which  is  a measure  of  comfort  based  on  temperature  and 
humidity.  This  is  the  term  we  call  THI  (Temperature- 
Humidity  Index).  It  has  been  empirically  determined  that  a 
majority  of  people  will  be  uncomfortable  when  the  index 
reaches  24°C.  THI  is  computed  by  the  following  equation, 
adapted  from  one  described  by  E.  C.  Thom,  1957: 


THI  = 0.4  (Td  + Twb)  + 4.7778 

where:  Td  = Dry  Bulb  Temperature  (°C) 

Twb  = Wet  Bulb  Temperature  (°C) 

THI  is  in  degrees  Celsius 


Isopleths  of  the  1%  and  99%  levels  of  air  temperature  have 
been  selected  to  present  extreme  temperature  conditions. 
The  graphs  show  air  temperature  versus  wind  speed.  Use  may 
be  made  of  these  charts  to  determine  the  extent  of 
discomfort  likely  because  of  extreme  heat  or  cold.  They  may 
also  be  used  to  estimate  the  likelihood  of  superstructure 
icing. 

Ice  accretion  is  a complicated  process  that  depends  upon 
sea  conditions,  temperature,  wind  and  the  size  and  behavior 
of  the  ship.  Superstructure  icing  can  affect  all  ships  but  is 
more  dangerous  for  smaller  vessels.  Icing  potential  exists 
when  the  air  temperature  falls  below  the  freezing  tempera- 
ture of  sea  water  (usually  about  — 2°C)  with  the  wind  speed 
equal  to  or  greater  than  1 1 knots.  The  lower  the  temperature 
and  higher  the  wind  speed,  the  greater  the  icing  potential.  Ice 
accretion  may  become  quite  severe  with  temperatures  below 
-9°C  and  wind  above  34  knots. 


SEA  SURFACE  TEMPERATURE 

Sea-surface  temperature  is  recorded  with  fairly  high 
frequency  in  marine  observations.  The  1%  and  99%  isopleths 
give  estimates  of  the  extremes  that  may  be  encountered  at 
any  location.  The  graphs  are  simple  cumulative  percent 
frequency  presentations.  The  temperature  range  and  scale  on 
the  graphs  may  vary  from  area  to  area  and  month  to  month. 
As  stated  earlier,  satellite  data  were  used  for  guidance,  but 
were  not  included  in  the  graphs.  Oceanographic  data  were 
included  in  all  phases. 

Sea  surface  temperature  can  be  used  to  estimate  the 
approximate  time  a person  in  ordinary  clothes  and  life 
preserver  may  be  expected  to  survive  in  the  water.  Fig.  2 is 
adapted  from  the  National  Search  and  Rescue  Manual,  U.S. 
Coast  Guard  Manual  308  (1973). 


Vll 


WATER  TEMPERATURE  (°C) 

Fig.  2.  Life  Expectancy  Without  Antiexposure  Suit 

Recent  research  has  shown  that  chances  for  survival  from 
drowning  are  enhanced  in  cool  water,  below  about  22°C  but 
above  critical  levels  (see  Fig.  2). 

For  further  reference,  see  Hayward  et  al.  (1976)  and 
Nemiroff  ( 1977). 

HUMIDITY 

Moisture  content  of  the  atmosphere  is  an  element  which 
has  been  recorded  relatively  infrequently  in  marine  observa- 
tions. The  1%  and  99%  dew-point  temperature  isopleths  give 
estimates  of  extremes  of  this  element  that  may  be  en- 
countered at  any  location. 

The  graph  depicts  wet  bulb  and  relative  humidity  informa- 
tion. The  cumulative  percent  frequency  of  wet-bulb  tempera- 
tures may  be  read  from  the  solid  line  with  reference  to  values 
on  the  scale  at  the  top  of  the  graph.  Relative  humidity  may 
be  read  from  the  dashed  line  with  reference  to  the  scale  at 
the  bottom  of  the  graph. 

PRECIPITATION 

Precipitation  graphs  are  intended  to  depict  the  frequency 
of  precipitation,  subdivided  into  liquid  type  (including 
freezing  rain  and  freezing  drizzle)  and  snow,  at  the  time  of 
the  observation.  Charts  show  precipitation  frequency  regard- 
less of  form.  Based  on  work  done  in  connection  with  Volume 
I (Revised),  North  Atlantic  Ocean,  present  weather  codes 
20-27  (precipitation  within  the  past  hour)  were  counted  in 
precipitation  frequencies  to  correct  an  apparent  observational 
bias.  The  graphs  show  precipitation  by  wind  direction.  The 
percent  frequency  of  all  observations  which  reported  pre- 
cipitation is  printed  in  the  upper  right  corner  of  each  graph. 
The  distribution  of  precipitation  by  wind  direction  (and 
calm)  is  given  by  the  bar  graph.  This  graph  is  based  on 
precipitation  frequency  and  not  on  wind  direction  frequency. 
The  reader  should  refer  to  the  surface  wind  chart  for  the 


wind  direction  and  speed  distribution. 

Satellite  guidance  was  employed  in  data  sparse  areas  (Rao 
etui. , 1976,  1977). 

VISIBILITY 

The  cumulative  percent  frequency  of  horizontal  visibility 
is  presented  by  class  intervals  defined  in  terms  of  nautical 
miles.  The  percentage  of  horizontal  visibility  equal  to  or 
greater  than  25  nautical  miles  can  be  obtained  by  subtracting 
from  100%  the  cumulative  percent  frequency  at  the  “less 
than  25”  point  on  each  graph.  Caution  is  advised  when 
interpreting  these  instances  since,  because  of  curvature  of  the 
earth,  it  is  virtually  impossible  to  see  25  miles  horizontally 
from  the  bridge  of  most  ships.  The  supplemental  table  at  the 
bottom  of  the  graph  gives  percentage  of  visibilities  less  than  2 
nautical  miles  which  occurred  with  each  wind  direction  and 
calm. 

CLOUD  COVER 

Even  with  the  increased  data  base,  the  quality  and 
quantity  of  low  cloud  data  is  quite  poor.  The  total  cloud 
amount  element  does  not  suffer  from  this  deficiency  to  so 
great  an  extent.  The  use  of  satellite  data  also  bolsters 
confidence  in  the  total  cloud  statistics.  Cloud  patterns 
derived  from  the  marine  observations  and  those  depicted  by 
satellites  show  fairly -close  agreement  (U.S.  Department  of 
Commerce  and  United  States  Air  Force,  1971). 

The  observation  count  on  the  graphs  is  that  of  observa- 
tions containing  total  cloud  amount.  The  low  cloud  curve  on 
the  graph  is  usually  based  on  less  data  than  the  total  cloud 
curve.  This  could  lead  to  inconsistencies  between  low  cloud 
amount  and  total  cloud  amount.  In  all  cases  these  were 
resolved  in  favor  of  the  total  cloud  by  making  the  frequency 
curves  coincide. 

The  cumulative  percent  frequency  of  a cloud  amount 
equal  to  or  less  than  the  amount  intersected  by  the  curve 
may  be  read  for  total  cloud  from  the  solid  line  or  low  cloud 
from  the  dashed  line.  The  percent  frequency  of  obscurations 
may  be  determined  by  subtracting  the  cumulative  percent 
frequency  corresponding  to  8/8  coverage  from  100%.  The  bar 
graph  portion  of  the  figure  shows  the  percent  frequency  of 
low  cloud  amount  equal  to  or  greater  than  5/8  and  equal  to 
or  greater  than  7/8  for  each  wind  direction  and  calm.  Total 
sky  obscurations  are  considered  as  8/8  coverage  for  these 
purposes. 

CEILING  AND  VISIBILITY 

Simultaneous  ceiling-visibility  contingencies  are  presented 
in  isopleth  and  tabular  form . They  are  designed  as  an  aid  to 
situations  where  both  vertical  and  horizontal  visibility  are  the 


wind  direction  and  speed  distribution. 

Satellite  guidance  was  employed  in  data  sparse  areas  (Rao 
etui,  1976.  1977). 

VISIBILITY 

The  cumulative  percent  frequency  of  horizontal  visibility 
is  presented  by  class  intervals  defined  in  terms  of  nautical 
miles.  The  percentage  of  horizontal  visibility  equal  to  or 
greater  than  25  nautical  miles  can  be  obtained  by  subtracting 
from  100%  the  cumulative  percent  frequency  at  the  “less 
than  25”  point  on  each  graph.  Caution  is  advised  when 
interpreting  these  instances  since,  because  of  curvature  of  the 
earth,  it  is  virtually  impossible  to  see  25  miles  horizontally 
from  the  bridge  of  most  ships.  The  supplemental  table  at  the 
bottom  of  the  graph  gives  percentage  of  visibilities  tess  than  2 
nautical  miles  which  occurred  with  each  wind  direction  and 
calm. 

CLOUD  COVER 

Even  with  the  increased  data  base,  the  quality  and 
quantity  of  low  cloud  data  is  quite  poor.  The  total  cloud 
amount  element  does  not  suffer  from  this  deficiency  to  so 
great  an  extent.  The  use  of  satellite  data  also  bolsters 
confidence  in  the  total  cloud  statistics.  Cloud  patterns 
derived  from  the  marine  observations  and  those  depicted  by 
satellites  show  fairly. close  agreement  tU.S.  Department  of 
Commerce  and  United  States  Air  Force,  1971). 

The  observation  count  on  the  graphs  is  that  of  observa- 
tions containing  total  cloud  amount.  The  low  cloud  curve  on 
the  graph  is  usually  based  on  less  data  than  the  total  cloud 
curve.  This  could  lead  to  inconsistencies  between  low  cloud 
amount  and  total  cloud  amount.  In  all  cases  these  were 
resolved  in  favor  of  the  total  cloud  by  making  the  frequency 
curves  coincide. 

The  cumulative  percent  frequency  of  a cloud  amount 
equal  to  or  less  than  the  amount  intersected  by  the  curve 
may  be  read  for  total  cloud  from  the  solid  line  or  low  cloud 
from  the  dashed  line.  The  percent  frequency  of  obscurations 
may  be  determined  by  subtracting  the  cumulative  percent 
frequency  corresponding  to  8/8  coverage  from  100%.  The  bar 
graph  portion  of  the  figure  shows  the  percent  frequency  of 
low  cloud  amount  equal  to  or  greater  than  5/8  and  equal  to 
or  greater  than  7/8  for  each  wind  direction  and  calm.  Total 
sky  obscurations  are  considered  as  8/8  coverage  for  these 
purposes. 

CEILING  AND  VISIBILITY 

Simultaneous  ceiling-visibility  contingencies  are  presented 
in  isopleth  and  tabular  form.  They  are  designed  as  an  aid  to 
situations  where  both  vertical  and  horizontal  visibility  are  the 


major  items  of  concern.  Since  an  “aircraft”  type  ceiling  value 
is  not  available,  the  ceiling  height  is  estimated  from  the 
height  of  the  low  cloud  (h)  when  the  amount  of  low  cloud 
(Nfo)  is  greater  than  4/8.  Total  sky  obscurations  are  also 
considered  to  be  ceilings.  If  they  are  ground-based,  they  are 
considered  to  have  a height  equal  to  zero. 

WIND  - VISIBILITY  - CLOUDINESS 

This  series  of  charts  is  designed  to  give  the  planner  an 
estimate  of  the  probability  of  occurrence  of  certain  signifi- 
cant operational  conditions.  The  conditions  for  optimum  and 
poor  carrier  operations  are  those  recommended  by  the  users 
of  the  earlier  atlas  series.  Of  the  elements  used  in  these 
statistics,  height  of  low  cloud  ceiling  has  the  least  reliability 
in  the  case  of  transient  ship  observations. 

It  should  be  noted  that  in  both  the  contingency  tables  and 
the  isopleths,  the  poor  carrier  operation  conditions  are 
and/or  situations.  This  means  if  any  one  of  the  poor 
conditions  of  ceiling,  visibility  or  wind  speed  exists,  the  event 
is  counted  as  poor.  However,  in  the  case  of  optimum 
conditions  it  is  an  and  situation.  That  is,  the  ceiling  must  be 
greater  than  or  equal  to  5000  feet  and  visibility  greater  than 
or  equal  to  5 nautical  miles  and  wind  11-21  knots. 

SEA  LEVEL  PRESSURE 
AND  MEAN  WIND 

Two  sets  of  wind  statistics  are  presented.  The  vector  mean 
wind  is  shown  by  arrows  (direction  of  flow  toward  the 
locator  dot  with  the  resultant  magnitude  of  the  vector 
plotted  at  the  end  of  the  arrow).  The  scalar  mean  speed 
without  regard  to  direction  is  shown  by  isopleth  analysis.  In 
areas  of  high  persistence  of  direction,  the  magnitude  of  the 
mean  vector  is  nearly  as  great  as  the  scalar  mean  speed. 
Pressure  graphs  and  charts  are  also  shown. 

WAVES  (LESS  THAN  1.5  AND 
LESS  THAN  2.5  METERS) 

In  these  analyses,  the  higher  of  the  sea  or  swell  is  selected 
for  summarization.  If  the  heights  are  equal,  the  wave  with  the 
longer  period  is  selected.  The  graphs  accompanying  the  low 
wave  charts  (less  than  1.5  and  less  than  2.5  meters)  show 
wave  height  versus  wave  direction.  The  bar  graph  and  the 
percent  scale  at  the  top  of  the  chart  give  the  percent 
frequency  of  waves  from  each  direction.  Indeterminate 
directions  are  combined  with  calms.  The  precent  frequency 
of  wave  heights  (bottom  scale)  may  be  read  for  each  height 
interval  and  wave  direction  from  the  contingency  table.  The 


isopletli  analyses  of  the  percent  frequency  of  heights  less 
than  1.5  and  less  than  2.5  meters  are  for  generally  non- 
ha/ardous  sea  conditions. 

f ig.  3 shows  the  conversion  from  meters  to  feet. 
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Fig.  3.  Height  Conversion  — Meters  to  Feet 


WAVES  (GREATER  THAN  OR 
EQUAL  TO  3.5  AND  GREATER  THAN 
OR  EQUAL  TO  6 METERS) 

Wave  heights  in  the  greater  than  or  equal  to  3.5  and  greater 
than  or  equal  to  6 meter  range  represent  increasingly 
hazardous  conditions.  Contingency  tables  of  wave  period 
versus  wave  height  accompany  these  charts. 


LOW  PRESSURE  CENTERS 


Detailed  data  on  extratropical  cyclone  tracks  were  not 
available.  Tropical  cyclones  are  not  known  to  occur  in  the 
South  Atlantic  Ocean  (Crutcher  and  Quayle.  1 074).  A few 
tropical  storms  have  occurred  in  the  fringe  areas  of  the  base 
map  which  overlap  into  the  North  Atlantic  and  Indian 
Oceans.  The  reader  is  referred  to  the  above-cited  reference 
for  those  areas. 


DURATION  OF  DAYLIGHT 

The  Duration  of  Daylight  Chart  (Fig.  4.)  defines  daylight 
as  the  period  from  sunrise  to  sunset.  The  upper  scale  at  the 
bottom  of  the  chart  is  for  the  Northern  Hemisphere:  the 
lower  scale  is  for  the  Southern  Hemisphere.  The  data  source 
was  the  U.S.  Naval  Observatory  < 1 045 ).  and  is  accurate  for 
the  entire  20th  Century.  Further  details  may  be  obtained 
from  The  Duylighter  by  the  Navy  Weather  Research  Facility 
(1900).  Additional  light  (during  twilight)  may  be  usable  for 
many  purposes.  Duration  of  daylight  in  high  latitudes 
(poleward  of  about  60°)  becomes  increasingly  dependent 
upon  atmospheric  conditions  and  refraction  and  there  may 
be  some  departure  from  the  values  depicted  on  the  charts. 
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Fig.  4.  Duration  of  Daylight 
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PART  II  - OCEANOGRAPHY 

TIDES 

The  information  presented  on  the  charts  (types  of  tides, 
typical  tide  curves,  and  tide  ranges)  was  derived  from  tide 
tables  and  tables  of  tidal  harmonic  constants.  The  length  of 
record  and  the  spacing  of  the  observational  network  along 
the  South  Atlantic  coasts  are  generally  sufficient  for  most 
analytical  purposes. 

Tides  are  not  considered  of  practical  importance  in  the 
open  ocean.  Hence,  there  are  few  measurements  in  “deep 
water”  and  no  method  has  been  accepted  to  date  for  use  by 
the  International  Hydrographic  Bureau  and  member  nations. 


CURRENTS 

The  ocean  current  charts  are  compiled  principally  from 
ship  drift  reports  that  were  forwarded  by  the  various 
merchant  marines  to  the  Naval  Oceanographic  Office.  As 
should  be  expected,  the  density  of  observations  is  greatest, 
and  therefore  the  reliability  of  the  presentation  is  best,  along 
the  major  shipping  lanes.  From  these  drift  observations  the 
sets  and  average  speeds  of  the  prevailing  currents  are 
calculated  for  each  1°  quadrangle.  Considerable  variation 
from  the  directions  and  speeds  of  the  indicated  prevailing 
currents  can  be  expected,  especially  in  areas  where  the 
current  system  is  weak. 

Tidal  currents,  shown  where  available,  are  subject  to 
modifications  of  speed  and  direction  by  winds  and  other 
nonperiodic  variables. 
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The  mean  temperature  is  omitted  when 


Number  of  observations  ' 

/Cumulative  percent  frequency 
of  temperatures  equal  to  or 
less  than  the  temperature 
intersected  by  the  curve 

70  of  all  temperature s were  <10  3 
Cor  <50  5 F 

S Standard  deviation  ol  temperatures 

Cl 

Mean  temperature  lor  each  wind 
direction,  calm  and  lor  all  data 
combined  ore  represented  by  dots 

With  NW  winds,  the  mean  temperature 
was  9 4 C or  48  9 F 

Indicates  that  the  mean  temperature  lor  a direcli 
was  computed  from  10  30  observations 

less  than  10  observations  lor  a direction  or  calm  wc 
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RED  LINE  Percent  frequency  of  temperature  >20  C 68  F 
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Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspec 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  * 
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Wind  speed  and  air  'emperolu'e 

Percent  frequency  of  simultaneous  occurrence 
of  specified  temperature  C and  wind  speed 
knots 

I of  all  observations  reported  temperature  2 3 
C simultaneously  with  wind  speed  of  22  33  kts 

■ Indicates  < 5 but  >0 
Number  of  observations 

Use  of  this  table  m determination  of  Potential 
Superstructure  king  is  explained  m the  text 
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Seo  surface  temperature 
Number  of  observations 

/Cumulative  percent  frequency 
° sea  surface  temperatures 
equal  to  or  less  than  the 
temperature  intersected  by 
the  curve 

60  of  all  observed  seo  surface 
temperature s were  <2  I X or  <35  g f ) 
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temperatures  'C, 
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Wet  bulb  Relative  humidity 


jmulat.ve  percent  frequency  of 
et  bulb  temperatures  equal  to  or  less 
an  the  temperature  intersected  by  the 
rve  (top  scale) 

Wet  bulb  (°C) 
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f humidity  intersected  by  the  curve 
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I °o  Liquid 
I ' Snow 


Percent  frequency  of  surface  wind  observations  from 
each  direction  and  calm  that  were  accompanied  by 
precipitation,  subdivided  into  liquid  type  (including 
freezing  ram  and  freezing  drizzle)  and  snow 


Percentage  of  present  weather 
observations  reporting  precipitation 
Number  of  observations 

34  of  all  NE  winds  were  accompanied 
by  precipitation,  of  which  14  was 
liquid  and  20“  • was  snow 

An  asterisk  in  the  column  for  a given 
direction  or  calm  .ndicotes  that  the 
percentage  was  based  on  10  30 

observations  of  present  weather  and  wind  direction 

0 replaces  bar  when  no  precipitation  was  observed  with  wine 
trom  a.  given  direction  or  calm  No  bar  graph  is  presented  if 
les*  if. an  10  observations  containing  present  weather  were 
reporred  for  a given  direction  or  calm 
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Visibility 

Number  of  observations 

/Cumulative  percent  frequency 
of  visibilities  less  than  the 
visibility  intersected  by  the 
curve 

(37°  o of  all  visibilities  reported  were 
<10  nautical  miles  ) 

The  table  below  the  graph  indicates 
percent  frequency  of  occurrence  of 
visibility  <2  nautical  miles  versus 
wind  direction 

• indicates  < 5%  but  >0  0 indicates 

that  no  visibilities  <2  nautical  miles  were  observed  with  winds 
from  a direction  or  calm  No  percentage  is  given  if  less  than  10 
observations  were  available  for  visibility  and  wind  direction 
An  asterisk  indicates  that  the  percentage  wos  bused  on  10  30 
observations  of  visibility  and  wind  direction 

(l3°o  of  all  S winds  were  accompanied  by  visibilities  <2  nautical  mile s.  I 


BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 
RED  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 
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~ fotol  Cloud  Amount  Cumulative  percent  frequency  of  indicaf 
— Low  Cloud  Amount  ed  cloud  amount  equal  to  or  less  than 
CLOUD  AMOUNT  in  fiGHTHS  the  amount  intersected  by  the  curve 
I 2 3 4 5 6 7 8 

: •- — Number  of  observations  containing  total 

34  -«  cloud  amount 

~ Obscurations 


46  of  all  hw  cloud  amounts  were 

<2  8 


f 28  of  all  Sf  winds  wei  ■e  accompanied 

by  low  cloud  amount s >5  8 and  )4 
|lj  fcl  bv  low  cloud  amounts  > 7 8 

A * An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 

H i | I q f A vations  of  wind  direction,  total  and  low  cloud  omount  0 replaces 
^ bar  graph  when  no  low  cloud  amounts  > 5 8 were  observed  with 
St  s sw  w nw  C Q wmj  direction  or  calm  (J  or  bar  is  omitted  when  number  of 

observations  of  total  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 

Low  cloud  amount  Percent  frequency  of  observations  from  each  direction  ond  calm  tho* 
were  accompanied  by  low  cloud  amounts  >5  8 and  >7  8 
Low  clouds  are  clouds  with  bases  <8000  feet 


BLUE  LINE  Percent  frequency  of  total  cloud  amount  <2  8 
RED  LINE  Percent  frequency  of  low  cloud  omount  >5  8 
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INSUFFICIENT 

DATA 


Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspecte 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  sub|ectively  adjusted  where  bias  wa 
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Low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of 
specified  low  cloud  ceilings  (hundreds  of  feet)  an 
visibilities  (nautical  miles 

Low  cloud  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  h when  low  cloud  amount 
(Nhi  ,s  >5  8 


VISIBILITY 


Obscurations  are  included  un< 


N C (no  ceiling  includes  bases  of  clouds  >8000 
leet  as  well  as  occurrences  of  <5  8 

2 of  all  observations  reported  ceiling  >1000  but 
<2000  feet  simu/faneous/y  with  visibility  >5  but  <10  nautical  mi/es  1 
• indicates  < 5'  but  >0 
Number  of  observations 


BLUE  LINE  Percent  frequency  of  low  cloud  ceiling  >1000  feet  (or  no  I 
cloud  ceiling)  and  visibility  >5  nautical  miles 

RED  LINE  Percent  frequency  of  low  cloud  ceiling  <600  feel  and  or 
visibility  <2  nautical  miles 
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CEILING  AND  VISIBILITY 
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Percent  frequency  of  occurrence  of  specified 
wind  speed  in  knots,  visibility  Vsby  in  nautical 
miles,  and  low  cloud  ceiling  ICC  m hundreds 
of  feet 

low  cloud  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  h when  low  cloud  amount 

Nh  is  >5  8 

2 of  the  observations  reported  wind  speeds  of 
M 21  knots,  a low  cloud  ceiling  <1000  feet 
and  or  visibility  <2  nautical  miles 

N C no  ceiling  includes  bases  of  clouds 
>8000  feet  as  well  as  occurrences  of  Nj,  <5  8 
• indicates  < 5 but  >0 
Number  of  observations 


wind  SPttD  s. 


Conditions  for  Cartier  Operations 

Percent  frequency  of  optimum  conditions  ICC  >5000  ft  a 
ICC  Vsby  >5  nm  and  W,nd  II  21  kts 

Percent  frequency  of  poor  conditions  Any  one  of  the  folio’ 
constitutes  poor  conditions  ICC  <300  ft.  Vsby  <1  nm  w< 
<6  or  >34  kts 
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SEA  LEVEL  PRESS 


Sea  level  pressure  and  mean  wind 
Number  of  observations 

/Cumulative  percent  frequency  of 
sea  level  pressures  equal  to  or 
less  than  the  pressure  intersected 
by  the  curve 

S Standard  deviation  of  pressure  (mbs) 

(60  of  all  observed  sea  level  pressures 
were  <1002  millibars .) 

Vector  mean  wind  is  plotted  from  the 
direction  which  the  mean  flow  occurs  with 
the  magnitude  in  knots  at  the  end  of  the 
vector 


Vector  mean  wind  is  from  the 
northeast  at  10  2 knots 


BLUE  LINE  Scalar  mean  wind  speed  (kts  ) 
RED  LINE  Mean  sea  level  pressure  (mbs  ) 
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objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 
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WAVES  (<l.l 


Wave  direction  and  height 

Direction  frequency  (top  scale)  Bars  represent  percent  frequency  of  waves 
from  each  direction 

Height  frequency  (bottom  scale  Printed  figures  represent  percent  frequency  of 
wave  heights  observed  from  each  direction 
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WAVE  HEIGHT  INTERVAL 
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WAVt  HEIGHT  IME'fBS 


Percent  frequency  of  wave  height  <15  meters  (5  feet) 
Percent  frequency  of  wove  height  <2  5 meters  (8  feet) 
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Percent  frequency  of  surface  wind  observations  from 
each  direction  and  calm  that  were  accompanied  by 
precipitation,  subdivided  into  liquid  type  (including 
freezing  rain  and  freezing  drizzle)  and  snow 

Percentage  of  present  weather 

— — observations  reporting  precipitation 

31% 

— Number  of  observations 

_ — (34°a  of  all  N E winds  were  accompanied 

by  precipitation,  of  which  14  /o  was 
liquid  and  20^>  was  snow  i 

An  asterisk  in  the  column  for  a given 
direction  or  calm  indicates  that  the 
percentage  was  based  on  10  30 

observations  of  present  weather  and  wind  direction 

. . 0 replaces  bar  when  no  precipitation  was  observed 

f I ■ from  a given  direction  or  calm  No  bar  graph  is  pre 

1,11  less  than  10  observations  containing  present  weather 
I f I I reported  for  a given  direction  or  calm 


RED  LINE  Percent  frequency  of  observations  reporting  precipitation 
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Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  su 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bic 
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Visibility 

Number  of  observations 

/Cumulative  percent  frequency 
of  visibilities  less  than  the 
visibility  intersected  by  the 
curve 

. — (37%  of  all  visibilities  reported  were 
<10  nautical  miles  ) 

The  table  below  the  graph  indicates 
percent  frequency  of  occurrence  of 
visibility  <2  nautical  miles  versus 
wind  direction 

• indicates  < 5%  but  >0  0 indicates 

that  no  visibilities  <2  nautical  miles  were  observed  with  winds 
from  a direction  or  calm  No  percentage  is  given  if  less  than  10 
observations  were  available  for  visibility  and  wind  direction 
An  asterisk  indicates  that  the  percentage  was  based  on  10  30 
observations  of  visibility  and  wind  direction 

(13%  of  all  S winds  were  accompanied  by  visibilities  <2  nautical  miles  ) 


'6  <\  <2  /'<15 

VISIBILITY  IN  NAUTICAL  MILES  1 


BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 
RED  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 
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Obscurations 
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70°  60°  50 


BLUE  LINE  Percent  frequency  of  total  cloud  amount  <2/8 


RED  LINE  Percent  frequency  of  low  cloud  amount  >5/8 


■ i 5 8 & k°w  c*ou^  amount  Percent  frequency  of  observations  from  each  direction  and  calm  that 
i.  6 8 were  accompanied  by  low  cloud  amounts  >5/8  and  >7/8 
H -7  8 Low  clouds  are  clouds  with  bases  <8000  feet 


Total  Cloud  Amount  ; Cumulative  percent  frequency  of  indicat- 
Low  Cloud  Amount  j ed  cloud  amount  equal  to  or  less  than 
CLOUD  AMOUNT  IN  EIGHTHS  the  amount  intersected  by  the  curve 
112345678  . 

1 _■ j I1,—  s—  Number  ot  observations  containing  total 

1234  } -J  cloud  amount 
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(77%  of  all  total  cloud  amounts  were 

-7'81  ?c 

(46%  of  all  low  cloud  amounts  were  — 

<2/8. ) 

(28%  of  all  SE  winds  were  accompanied  ^ 

by  low  cloud  amounts  >5/8  and  14% 
by  low  cloud  amounts  >7/8.) 

-An  asterisk  indicates  that  the  percentage  is  based  on  10-30  obse 
vations  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
bar  graph  when  no  low  cloud  amounts  >5/8  were  observed  with 
a wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
observations  of  totol  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 
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Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  susp 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias 
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Low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of 
specified  low  cloud  ceilings  (hundreds  of  feet  and 
visibilities  (nautical  miles) 

Low  cloud  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  (h)  when  low  cloud  amount 


VISIBILITY 


0 0,  0,  4_  Obscurations  are  included  under  ceiling  0 <1  5 


N C (no  ceiling,  includes  bases  of  clouds  >8000 
feet  as  well  as  occurrences 


of  Nh  <5  8 

2 - of  all  observations  reported  ceiling  >1000  but 

<2000  feet  simultaneously  with  visibility  >5  but  <10  nautical  miles.) 

• indicates  < 5%  but  >0 
Number  of  observations 


Percent  frequency  of  low  cloud  ceiling  >1000  feet  (or  no  lo' 
cloud  ceiling)  and  visibility  >5  nautical  miles 

Percent  frequency  of  low  cloud  ceiling  <600  feet  and  or 
visibility  <2  nautical  miles 
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FEBRUARY 


Percent  frequency  of  occurrence  of  specified 
wind  speed  in  knots,  visibility  (Vsby)  in  nautical 
miles,  and  low  cloud  ceiling  (LCC)  in  hundreds 
of  feet 

WIND  SPFFD  ik  1 *-Ow  c*ouc^  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  (h)  when  low  cloud  amount 
0 (Nh)  IS  >5  8 

, * ] ] | q (2%  of  the  observations  reported  wind  speeds  of 

2 2 1 L^r  11-21  knots,  a low  cloud  cei/mg  <1000  feet 

<■  1 2 1 p'll  +,  and  or  visibility  <2  nautical  miles.) 

8 9 6 5 2 N C (no  ceiling)  includes  bases  of  clouds 

9 11  12  3 1 2^8000  feet  as  well  as  occurrences  of  <5  8 

7i  ^ v • indicates  <5  o but  >0 
.4  2 1 ’ ; 0, 

1234  Number  of  observations 


Conditions  for  Carrier  Operations 

BLUE  LINE  Percent  frequency  of  optimum  conditions  LCC  >5000  ft,  (or  no 
LCC),  Vsby  >5  nm  and  Wind  11  21  kts 


Percent  frequency  of  poor  conditions  Any  one  of  the  following 
constitutes  poor  conditions  LCC  <300  ft,  Vsby  <1  nm  , Wind 
<6  or  >34  kts 

Satisfactory  conditions  between  poor  and  optimum 
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FEBRUARY 


WAVES  ( 


Wave  direction  and  height 

Direction  frequency  (top  scale)  Bars  represent  percent  frequency  of  waves 
from  each  direction 

Height  frequency  (bottom  scole)  Printed  figures  represent  percent  frequency  of 
wave  heights  observed  from  each  direction 

o 10  ;o  10  .o  S .o  <o  io  .0  ioo  /--[5X  °"  N 1 

N B J r ± | ^ • indicates  < 5 but  >0 

ni  I , ' . ' ' . ' ’ » lf°o  of  oU  waves  were  from  the  S with 

I 4 4ii-  heights  from  6 75  meters  ) 

Sf  ^ 4 Number  of  observations 

s WtB  - - >■  1 ► / (2°<.  of  the  waves  from  all  directions 

sw  ^ . 1 _ 1 . 1 1 1 '..i  .'  » ' , I / had  heights  >10  meters  ) 


WAVE  HEIGHT  INTERVAL 

Feet  | 02  I 36  I 7 9 1 10  12 1 13  19 120  25|26  32|  >33 
Meters  I 0 5 | I 15  |225l3  3 5|455|<>75|895l  >10 


CAl*  & 
INOtl 


TOIAISI 


Printed  scale  on  bottom  of  chart 


W A VC  HCIGHT  IMtTCRSl 


BLUE  LINE  Percent  frequency  of  wave  height  <1  5 meters  (5  feet) 
RED  LINE  Percent  frequency  of  wave  height  <2  5 meters  (8  feet) 


WAVE  DIRECTION  AND  HEIGHT 


1 0 20  30  40  Sb  60  70  80  90 


NM 

c?hGE) 

TOTALS 


[47  48  4 . . 

0 I t 3 4 6 8 1 or 
HAVE  HEIGHT  i HE  TEAS  I 


TOTALS 


HAVE  HEIGHT  (METERS) 


HAVE  HEIGHT  (METERS: 


IQ  20  30  41 


j23  54  21  2 

0 I T 3 4 6 8 10* 
HAVE  HEIGHT  (METERS) 


|2S  68  9 1 


TOTALS 


6 i n i i 'frOi' 

HAVE  HEIGHT  (METERS) 


HAVE  HEIGHT  (METERS) 


HAVE  HEIGHT  (METERS) 


14 


INSUFFICIENT 

DATA 


o~i  rrr  y t tot 

HAVE  HEIGHT  (METERS) 


NH 

c?bBEI 

TOTALS 


c?bGE) 

TOTALS 


13  SB  26  3 . 1_ 


TOTALS 


TOTALS 


TOTALS 


TOTALS 


oi  i 4 i t 6 i8» 

HAVE  HEIGHT  (METERS) 


HAVE  ME  I OH T (METERS) 


HAVE  HEIGHT  (METERS) 


HAVE  HEIGHT  (METERSI 


HAVE  HEIGHT  ( METERS l 


HAVE  HEIGHT  : METERS  I 


38 


INSUFFICIENT 

DATA 


70  80  90 1 pc 


ll?74.3S424  6 • 

o r * ~ r 7 i s io» 

HAVE  HEIOMT  (MFTfRS) 


TOTALS 


TOTALS 


0 s f J 4 6 8 13. 

HAVE  ME  I OH T (METERS) 


V . J J jo,  i 3 o 

rt  rt  T~t  sis. 

HAVE  HEIOMT  (METERS) 


HAVE  HEIGHT  (METERS) 


Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subiecfively  adiusted  where 


EIGHT 


FEBRUARY 


10  2 0 30  40  SO  60  "0  60  90  100 


rnta,  »|»l  63  15.  I 


z 

0 10  20  30  40  50  60  70 
N 
NE 
E 
SE 


0 sb  60  70  80  9 


17  63  17  3 * 
FTT 


14 


INSUFFICIENT 

DATA 


z 18 

0 10  20  30  40  50  60  7Q  60  90100 


. .TTTTTir 

HAVE  HEIGHT  ( METERS  1 


>0  20  30  40  56  60  70  60  90100 


10  20  30  40  50  60  70  60  90100 


60  7Q  80  90100 


13  54  28  4 


TOTALS 


TOTALS 


HAVE  HEIGHT  I HE  TEAS  ) 


HAVE  HEIGHT  1HETERSJ 


M 7 2 : 1 1 

^ • 3 3 

Ti 

,16  22  35  20  7 

74 

36 


INSUFFICIENT 

DATA 


10  20  30  40  ib  60  70  60  9010 


40  56  60  70  00  90100 


I 60  70  00  90100 


10  20  M.JP 


,l?7VYV' 


L . 5 44  40  10  \ 1 

otrnt 

HAVE  HEIOHT  I METERS  1 


[ 33  33  13  20  . 

o~i  ? 5 i mtrr 

HAVE  HEIOHT  (HETERSI 


OTALS 


0 I i 3 4 6 810* 
HAVE  HEIOHT  I HE  TEAS  I 


he  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
es  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 


51 


FEBRUARY 


WAVES  ( 


Percent  frequency  of  occurrence  of  wove  period 
and  height 

[2°'o  of  observed  waves  had  a height  of  115  meters 
and  a period  of  10  II  seconds.) 

• indicates  < 5%  but  >0 
Number  of  observations 

Waves  are  selected  on  the  bosis  of  the  higher  of 
sea  and  swell  when  both  are  reported  If  both 
heights  are  equal,  the  wave  with  the  longer 
period  is  selected 


PERIOD  IStioodt! 


Percent  frequency  of  wave  height  >3  5 meters  (12  feet) 
Percent  frequency  of  wave  height  >6  meters  (20  feet) 


1) 

3 

16 

6 

♦ 

2 

r'i 

• 6 

I 

6 

1 

1 

3 

1 

1 

1 

. 

0 

0 

0 

0 

0 

0 

0 

* 0 
* 0 
oo 

• 

0 

0 

0 

0 

0 

* 0 

WAVES  (>3.5  AND  >6  METERS) 


1/ 

i 


WAVE  PERIOD  AND  HEIGHT 


PERIOD  i SECONDS 

6 18  I 10  I 17  I 


PERIOD 

HCIOMTI  6 I 8 


PERIOD  (SECONDS 

6 8 ' 10  I 12 

I ' , * II  u!  *13  I NO  | 


.’14:  : 

4 

..  .t  ■ . f ■ -J 


l SECONDS  ! 

,0  |12  | I I 

U l J • l 3 ISO  ’ 


PERIOD  'SECONDS! 


0 .5  12  » 1 

i 1.6  19  181  9| 

1 S|  7| 


« * *JJ>  0_0 

^ 0 0 

0 o'  0 
1 ^ 

*10  0 0 0 


° ° ° ° ° £ 

o|  D o 0 O'  0 

0 0 01  0 0^0 

23b 

] | 

PERIOD  .SECONDS) 


II  I J »l J INO  ! 

2 of  0 3| 


iib  19  1 8 j 7 

im  2 6 9 

3-3.6  0 0 l 

6 7.6  0 0 0 


Uj  0 01  0 

o'  0 of j 
0 0 0^  0 
157 


0 b 20  2 1 

t — --  -f 

lib  28  21 


Hf  10**’ 

t 

6 

8 

9 

12 

ll 

*13 

Hi 

0-5  | 

4 

' 

1 

_ . 

ft' 

— f 

1-1.6 

i 

9 

13 

! 

of 

l] 

2 2.6  1 

0 

0 

0 

_£ 

oT 

n 

3 3.5 

o 

0 

0 

0 

0 

^T 
0 1 

oj 

• 

P° 

0 

0 

0 

o] 

6- 1.8  | 

£ 

J 

1° 

o] 

8 9-b  0 

__£ 

0 

0 

0 

o] 

*10 

0 

0 

0 

0 

T° 

JL 

_£] 

' 

6 8 '.0  \l 


3 3|  o | 

"o|  if  ol 


INSUFFICIENT 

DATA 


HI ! 0"  ’ 

*6 

8 

8 II 

IS 

•1# 

0 b 

' I * ' 

l 

1 °l 

t-l-6 

hr 

1 19 1 

6 

3 

1 r 

7 2 6 

1 6i 

J 

1 2| 

3 3-6 

pTj 

Pf 

of 

* 6 b 

1 Oj 

""of 

6 7 .6 

PP 

L° 

• 

-°4 

8 9.6 

0 

Li 

o 

■ jj 

0 

*10 

0 

r? 

0 

. ° 

H|  I 0"' 

8*85 

•6 

PER  IOC 

6 8 

. S 
10 

31 

ECONDS 

12 

li  >13 

a .6 

13 

. 

0 

0, 

1 1.6 

36 

21 

2j 

0 

ft] 

J 

2 2 6 

’ 4 

6 

4| 

2 

c 

3 3.6 

j 2 

Ijj 

2, 

2 

ol 

i 

4 b b 

J 

1 fl| 

0| 

, 

0 

' oj 

8-3-6 

0 

, 

| i 

0 

0 

Oj 

, 0 

8 9-6 

_£| 

0 

. 

J 

3 

fo 

• 10 

ol 

£ 

0 

0 

PERIOD  l SECONDS  I 
6 ] 8 10-12 


ion  SECONDS 
8 10  12  \ 


0 

0 

. ° 

0 .6 

10 

0 

0 

“ol 

1 

1 

0 

3 

1 1 .6 

23 

2S 

3 

1 

7 

2 

2 

0 

5 

2 2-6 

4 

1 1 

3 

2 

1 

J 

2 

0 

1 

3 3-6 

0 

J 

1 

11 

0 

0 

• 

0 

n 

4 6.6 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

u 

^ 0 

0 

0 

0 

0 

.... 

0 

0 

0 

0 

0 

0 

0 

0 

*10 

0 

0 

0 

0 

0 

13  »I3  INO 

0 oj  b 


HI  lOHTj 

H'NS  -6 

6 

8 

10- 

II 

12 

>13 

INO 

HIIGHT 

I8TKS 

•6 

6 

9 

10 

12- 

13  >13 

0 .6  13 

0 

0 

0 

0 

0 

3 

0 -6 

8 

0 

J 

0 

oj  0 
.1 

1 1-6,10 

19 

10 

0 

u 

3 

,1-6 

s 

b 

0 

b 01 

2 2.6  0 

16 

10 

6 

a 

0 

G 

2 2-6 



& 

13 

b 

8 

3 U 

3 3.6  0 

0 

0 

3 

0 

0 

0 

3 3-6 

0 

0 

J 

a Oi 

4 bb  0 

0 

0 

0 

0 

0 

0 

4 b b 

° 

u. 

0 

b 

0 0 

6 7 .6  0 

° 

0 

0 

0 

0 

6 1-k 

0 

0 

0 

0 

0 0 

8 9-6  0 

li 

0 

c 

0 

0 

8 9.6 

0 

0 

0 

of  o 

*iofo 

0 

0 

0 

0 

0 

0 

0 

JL 

0 

0 

— 11 

OJ  0 

■“ERtOD  SECONOS  l 

HtlOH!  6 8 10  12 

H'NS  -6  I 9 1)  II  'll  INC 

0 .6  9 p of  o of  o:  il 

— H — r "t  — — 1 

1 1.6  19  23  6 2 ill  I I 

Ml  3 IS  71  £ 0 0 ol 


seconds 


<6,;  c o*  it 

IU  0 o'  Ol 
8 9.6  0 0 ol 

*10  ol  o oT 


■13 

INO 

HtlOH’ 

HUS ' 

•6 

6 

8 

9 

10 

12 

IJ 

*13 

0 

J 

0 -6 

b 

I 

0 

L ai 

1 

: 

I 11-6 

1 4 

10 

4 

1 

• ' 

ol 

0 

-■■I 

8 

' 14' 

10 

3 

2 

0 

3 3.6 

pfl 

5 

61 

L 2 

~ *! 

[ p 

0; 

0 

4 6-6 

r il 

4 

• ’ 

0 

0 

• -7-6 

ol 

' 

C( 

0 

1 0, 

0 

Oj 

8 9-5 

01 

0 

J 

o| 

Oj 

L 0 

Q 

Oi 

*10 

:°1 

0 

°J 

0 

oj 

1 0 

HdOHT 

•6 

6 

8 

10 

1 1 

is 

1 J 

INO 

HtlOH! 

IHI8SI 

*6 

6 ^ 

9 

II 

12 

13 

■13 

0 .6 

/ 

0 

0 

0 

a 

0 

0 

13 

0 

0 

ji 

0 

1 1 .6 

27 

13 

7 

0 

0 

0 

0 

y 

1 1 

0 

4 

0 

INSUFFICIENT 

0 

u 

0 

0 

0 

• 3 

20 

2-2-6 

2 

b 

9 

9 

4 

01 

DATA 

0 

0 

0 

I 

0 

0 

0 

3-3-6 

2 

b 

4 

4 

0 

0 

L/n  1 A 4 b h 

0 

0 

0 

0 

l 

° 

0 

4 6-6 

0 

0 

5 

0 

2 

0 

° 

0 

° 

u 

° 

6 7-6 

» 

° 

0 

» 

0 

oj 

8 9.6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4*0 

0 

0 

0 

0 

0 

0 

0 

*10 

0 

0 

0 

0 

0 

HI  1 OH  ’ 

8’8S 

<6 

6 

9 

10 

12 

1 J 

13 

INO 

HtlOH! 

8!8S 

' 8 

8 

9 

10 

12 

13 

•13 

INC 

0 -6 

3 

0 

0 

0 

. 0 

1 

0 6 

6j 

0 

0 

0 

£ 

. £ 

*] 

1 1 6 

7 

8 

i 

3 

2 

0 

0 

2 

1 1-6 

9 

. 

6 

b 

1 

; 

0 

3 

2 2-6 

S 

8 

~1. 

4 

b 

. 

3 

2-2.6 

6 

2 

8 

5 

• 

0 

4 

3 3-6 

2 

< 

» 

• 

I 

1 

3 3 6 

IL 

7 

3 

; 

i 

1 

8 

4 b-b 

0 

1 8 

4 

. 

0 

0 

4 6 6 

■I2 

6 

1 

l 

0 

ll 

6 1-6 

0 

0 

u 

u 

0 

1 1.1 

0 

0 

0 

; 

0 

0 

oj 

8 9.6 

0 

0 - 



0 

0 

0 

0 

8 9-6 

0 

0 

0 

0 

0 

0 

0 

/li 

0 

0 

0 

• 

0 

0 

0 

• 10 

0 

0 

0 

0 

0 

°1 

PE  R 1 00  StiONDS 


HtlOH' 

8'8S  *6 

6 

8 

9 

to 

ii 

12 

,, 

INO 

0 6 

9 

b 

0 

0 

oj 

0 

41 

1 1-6 

1 1 

8 

0 

i 

c 

ll 

Ml  1 

8 

Jt 

7] 

3 3 6 4 

i 

9 

1 

ol 

■ 

p 

ll 

4 6 b 

3 

1 

0 

l 

ol 

0 

;1 

6 1.6 

0 

0 

0 

0 

0 

°J 

8 9-6 

0 

0 

0 

0 

ol 

0; 

0 

°J 

• 10 

0 

0 

0 

0 

0 

Oj 

Ht  1 OH  * 

r:*S  •« 

1 9 

10  17 

II  13 

•13 

NO 

HtlOH*;  6 

'H'83  1 -8  1 

8 . 1C-  12 

9 11  1 3 1 *19 

0 6 0 

o'  0 

Z£L£ 

“I 

0] 

0 .6  j Ol  0 

0 oj  Ol  Ul 

11-6  0 

1 1 

0 0 

0 

0 

1 1 -6  2pl  7 

OOOO! 

1 1 

2 2-6  0 

V5 

i 

L INSUFFICIENT 

M.»  Oj  13 

19  b 10  0 

3-J-6  0 

iT  1 1 

12  2 

0 

DATA 

>•11 

S2j  2^  0 0^ 

4 6 6 0 

2^  9 

23  7 

i 

0 UAIA 

. 66  ot  2 

4,4. 

• 1-6  0 

0 1 

1 2 

0 

° 

6 r.6  Oj  0 

1 f — r~i 

2 0^  0 0 

8 9 6 0 

0 0 

O'  0 

0 

oj 

•“  ot  0 

of  0 0 0 

• 10  0 

°.  u 

°! 0 

0 

°1 

•10  0]  0 

0]  0 0 0 

“ERIOO  SECONDS 


pe  r ; co  je , on ns 


l‘l  R 1 00  SE  I ONOS 


f6 

8 

8 

10 

11 

17 

•13 

NO 

HtlOH' 

H'NS 

•6 

6 8 

1 9 

10 

12 

•13  INO 

h*  :oh' 

8!8S  ' 

•6 

6 8 

7 9 

10 

11 

111 

13 

0 

4 

s 

0 

i 

0 

12 

0 .6  7 

0 

0 

0 

0 

0 

2 

0 -6 

0 

0, 

p 

0 

0! 

0 

18 

. 

6 

0 

0 

. 

0 

0 

1*1.6  0 

4 

0 

0 

0 

0 

14 

l-I  6 

10 

4 1 7 

0 

Oj 

0* 

6 

. 

° 

D 

°i 

12 

0 

18 

2 1.6 

4 

4 

0 

0 

0 

0 

4 

7-2-6  6 

8 

19 

0* 

Ol 

0’ 

12 

6 

6 

0 

0 

0 

0 

3 3 6 

2. 

4 

8 

0 

0 

0 

4 

lit 

0 

2 

IS 

2 

0, 

0 

1 0 

° 

6 

H 

0 

0 

0 

4 6-6 

° 

0i 

7 

0 

0 

» 

0 

« 6.6 

0 

2 

2 

2’ 

O' 

0 

•0 

a 

0 

a 

0 

0 

0 

13 

oj 

0 

4 

? 

0< 

0 

%■  7.6 

0 

0 

0 

0,  0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

oj 

0 

• « 6 

0 

oj 

0 

0 oj  0 

0 

0 

0 

0 

• 

0 

0 

• to 

0 

° 

0 

0 

0 

0 

0 

0 

0 

0_ 

°1 

0, 

Graphs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  s 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  b 


HT 


FEBRUARY 


PERIOD  i SECONDS' 


6 

, 

0 

9 1 

,o.| 

II 

' 

1? 

IS 

4 

M 

1 

~oj 

J±j 

3 

2 

, 

J 

li 

1 

°! 

0 

□ 

|o 

jo 

P 

0 

a 

3 

0 

0 

[Qj 

O' 

0 

[ 0 
L. — , 

I £l 

0 

o| 

Hr 


“ERIOD  [SECONDS' 


PERIOD  SECONDS  ' 


18 

4J 
0 
a 

01  0, 

0 0 

oj  oil 

593 

13 


®ER1 OD  -SECONDS' 


"IIO"' 

6 

*6  7 

0 

9 

10- 

1 1 

12- 

13 

•13  1 

a-  s 

29 

a 

0 

0 

0 

-4 

3 

1 1 .5 

26 

n 

0 

3 

3 

3| 

6 

2-2-6 

9 

0 

p 

3 

0 

3 

0 

S-J.6 

0 

6 

0 

0 

0 

0 

0 

*5.6 

0 

a 

0 

43 

O1  0 

0 

0 

0 7.5 

0 

0 

0 

0 

0 

• 9-6 

0 

0 

0 

3 

0 

ol 

0 

*10 

0 

0 

0 

J 

0 

0 

35 

22 


INSUFFICIENT 

DATA 


23 


ME13H- 

-•05  I 

«6 

6 

7 

6 

9 

lo- 

ll 

12- 

13 

•13 

190 

0 .6 

14 

2 

: 

°1  _ 0 

6J 

1-1-6 

» 

19 

4 

3 

2 

* 

9 

2 26 

[3 

3 

I 

2 

1 

2 

3 3-5 

1 

• 

1 

-4 

0 

0 

* 6 * 

a 

,_i 

l 

* 

0 

0 

6-1.6 

0 

7 

0 

° 

0 

0 

0 

0 9.6 

0 

0 

0 

o 

0 

0 

0 

*10 

s 

a 

0 

0 

0 

0 

0 

Hilo*’ 

r-93 

*6 

PE 

6 

I OL 

0 

9 

i SECONDS 
to  12  ' 

II  13  >13 

85 

5 

190 

* •* 

13 

1 

0 

L* 

0 

0 

2 

1-1.6 

36 

21 

2 

0 

1 

0 

2 

2-2-6 

4 

6 

4 

2 

0 

0 

1 

3 3-6 

2 

l 

3 

2 

0 

0 

0 

« b -6 

0 

0 

0 

0 

0 

0 

D 

6 6 

6 9.6 

0 

D 

0 

0 

0 

0 

D 

Li 

0 

Li 

0 

0 

0 

• 10 

0 

0 

0 

0 

0 

0 

0 

132 

24 


ME  IOM* 

*•05  ■ 

•6 

6 

J. 

0 

9 

10- 

ti 

12 

13 

•13 

190 

. .. 

24 

0 

J> 

H 

7 

J; 

• 

21 

8 

0 

4 

7 

4 

2 26 

3 

0 

~l 

1 

7 

1 

=; 

3 16 

J> 

0 

0 

_i 

_2 

0 

o] 

0 

1 

0 

0 

0 

p 

0 

0 

0 

0 

0 

o|  o 1 

S 9-6 

0 

0 

0 

0 

0 

0 

2 

*10 

0 

0 

0 

0 

0 

°j 

iE!0"7 

0*05 

°E 

6 

I 0 c 

0 

9 

IS 

10 

Ji 

ECONDS 
12-  < 

13  *13 

71 

6 

190 

0 .6 

7 

” J 

0 

0 

i 

2] 

1-1  .6 

19 

15 

8 

2 

3 

7| 

2 2-6 

5 

10 

6 

2 

1 

• 

. 

3-3-6 

1 

2 

2 

“7 

O1 

« 6-6 

J 

* 

• 

0 

3 

6 7.6 

0 

"7 

0 

0 

0 



0 

0 

0 

Li 

0 

0 

O' 

• 10 

0 

0 

0 

E 

0 

_i 

oj 

25 


Ml  I OUT 

1 0 ’05  I «6 

# , 

0 

9 

10 

12 

13 

>13 

100 

'0T0S ' 

•6 

7 

0 

9 

10- 

12- 

13 

•13 

100 

MtlOMT 

0*05  - 

6 

1 

0 

9 

10 

11 

12 

13 

>13 

100 

It  10*1’ 

|0’0S 

•6 

6 0 

7 9 

1C 

11 

II 

13 

4 

100 

0 6 8 

0 

3 

0 

0 

0 

8 

0-  .6 

9 

0 

0 

0 

0 

3 

0 .6 

5 

1 

* 

* 0 

0 

1 

0-6 

2 

* 

0 

• 

P 

0 

41 

-\» 

23 

5 

0 

5 

0 

0 

1 1.6 

19 

23 

6 

2 

h 

1 

1 

l-l  .6 

14 

10 

4 

1 71 

4 

1-1.6 

9 

7 

4 

1 

■ 

♦ 

4 

2 2.6  S 

13 

5 

8 

3 

0 

0 

2 2.6 

3 

15 

7 

2 

0 

0 

2 2 5 

8 

14 

10 

3 

l 

4 

2 2-6 

6 

12 

5 

u3 

3 

m 0 

3 

0 

3 

0 

0 

0 

3 3.6 

0 

1 

4 

1 

i-4 

0 

3-3.5 

1 

6 

6 

* 

f , 

1 

3-3-6 

2 

8 

» 

1 

Li. 

0 

0 

0 

5 

0 

a 

0 

« 6-6 

0 

0 

1 

0 

° 

0 

0 

4-6.6 

♦ 

1 

2 

* 

♦ 

0 

4-6. ( 

1 

3 

* 

■ 

i 

• 

17 

*’L  0 

0 

» 

U 

_ 0 

0 

0 

6-1.6 

0 

0 

0 

0 

7 

0 

0 

6-7-6 

0 

0 

0 

0 

0 

6-7.6 

0 

* 

0 

0 

2 

0 9 6 0 

0 

Oj 

0 

0 

0 

0 

6 9-6 

V 

0 0 

0 

0 

0 

0 

6 9.5 

0 

0 

L_i 

0 

0 

0 

6-9. 6 

0 

0 

0 

- 

ol 

3 

2 

*10  0 

0 

0 

0 

0 

0 

0 

*10 

0 

2 H 

0 

0 

0 

0 

*10 

0 

0 

7 

0 

0 

0 

*10 

0 

0 

0 

0 

JL 

j 

32 


33 


PERIOD  : SECONOS 


PERIOD  (SECONDS’ 


PERIOD  i SECONOS 


34 

PERIOD  (SECONOS! 


0-«5  -6 

6 

0 

9 

to  u 

II  13 

190 

iwtMtf 

0*45  ' 

t 6 10  12 

•6  > 9 II  13  >13 

190 

HCIQHT1  6 6 

107061  «6  9 

10  12 

1 1 13 

1 -6  j 

0 

0 

ii  i 

0 

1 

o-.* 

6[  0|  0 0|  0 0 

7 

0-.6  9j  5 0 

0 0 

0 4 

,-„.4 

6 

3 

? 0 

0 

2 

r..6 

9.  6 5 1 1 7T~0 

3 

1-1.6  1 1 8 1 

0 0 

oj  1 

. . 5 5 

8 

•4 

s 1 

• 

J 

2-2  6 

6 12  8 5 2 0 

4 

2 2 5 1 8 11 

7|  0 

“TijJ 

3 36  2 

4 

9 

2 3 

1 

3 

3 3.6 

2|  7j  3j  lj  iT  l 

8 

S-S.K  <39 

1 ' 0 

i[  1 

. 5-6  0 

1 

8 

4'  2 

0 

0 

4 6 6 

7T  2 6 [ lt  l[  0 

l 

4 6.6  J j Tj  0 

1 0 

L 

• ».6  0 

0 

0 

■t> 

0 

0 

6-7.6 

of  0 o|  l|  Oj  0 

0 

6-7.6  0|  0,  0 

~<c  1 

"J  0 

0 9.6  0 

u 

* 

XI 

0 

0 

... 

oj  0r  0 0 of  0 

0 

• 4.5  , 0 

0 0 

HL4 

• 10  0 

0 

0 

•; 0 

0 

0 

0|  o;  01  of  0 

0 

*10  oj  0 0 

0 0 

L i 

it ’.On’ 

6 

• 

10- 

12 

P'4S  ' 

<6 

7 

9 

11 

13 

>13 

190 

0 .6 

9 

0 

0 

2 

0 

c 

r 21 

1-1.6 

26 

15 

2 

2 

4 

0 

4 1 

2-2-6 

7 

71 

2 

2 

0 

"J 

3-3.5 

0 

2 

2 

i 

0 

0 

° 

« b-6 

0 

0 

o1 

D 

1-4 

0 

_ i 

6 >.6 

0 

L 

0 

0 

° 

0 

0 

• 9-6 

0 

0 

0 

0 

• 

0 

°l 

• 10 

0 

0 

0 

0 

0 

0 

° 

40 


PERIOD  SECONDS' 

6 * 10  I? 

9 II  DIMS  1*0 


PERIOD  ' SEi  ONDS  ' 


PERIOD  SECONDS] 


PERIOD  [SECONDS! 


0 



0 

-4 

0 

0[ 

: 8 

G 

0 

0 

0; 

6 

o' 

i 

o’ 

12 

0 

12 

6 

c 

. 

0 

0 

0 

I_° 

I 

6 

0 

0 

O' 

0 

0 

0, 

0 

0 

0 

0 

. 

0 

0. 

0 

0 

0 

0 

04 

0 

0 

1 «» 

6 

. \ 

8 

9 

0 

2 

IS 

•13  100 

0CIO0T' 

'0705' 

•6 

0 

9 

io- 

ii 

IS- 

IS 

>13  I 0C 

HC 1007 

1 0798 

*6 

6 

6 

9 

10- 1 
11 

2 

1 > 

> 1 

10c 

7 

0 

0 

0 

0 

°i 

0 

0 -6 

0 

0, 

0 

0 

0 

sj 

6 

0-  -6 

3 

0 

-4 

0 

0 

0 

0 

4 

ii 

0 

0 

°i  ,4 

l-l  -6 

10 

4 

17 

0 

0 

i 

2 

11-6 

17 

3 

0 

oj  1 

0 

4 

4 

u 

0 

0 

4.4 

6 

8 

4 

0 

0 

0 

2 

2-2.8 

4 

[u 

4 

0 

0 

0 

14 

2, 

4 

•,b 

0 

0 

0 1 

4 

3-3.6 

0 

2 

15 

2 

0 

°t 

0 

3-3.6 

Q 

Q 

0 

7 

0 

7 

0 

0 

7 

0 

Hi 

71 

0 

4-6.6 

0 

2 

2 

2 

0 

4 

0 

4 6-6 

0 

~ 

0 

L° 

0 

7 

0 

0 

0 

4 

0 

0 

0 

6-7-6 

0 

01 

0 

0 

. 0 

°i 

0 

6-7.6 

0 

0 

0 

0 

0 

6 

0 

0 

0 

01 

0 

0 

0 

• 9-6 

0 

0 

0 

0 

0 

oj 

0 

6 9 6 

0 

0 

0 

0 0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

lil 

0 

0 

0 

0 

0 

0 

*10 

0 

0 

0 

0 

0 

0 

Ml  10"’ 

0 *45 

*6 

6 

6 

9 

10- 

» 

il- 

13 

•13 

100 

0 -6 

-'ll 

. 

7^ 

1 

_4 

0 

L 

1 1 .6 

26 

17 

7 

7] 

71 

71 

2-2-6 

4 

6 

2 

* 

* 

1 

3 3-6 

l 

• 

♦ 

0 

0 

0 

« 6 6 

0 

♦ 

0 

0 

0 

0 

0 

6-7-6 

4 

0 

j_i 

0 

0 

0 

0 

0 9.5 

0 

0 

0 

0 

0 

0 

0 

*10 

_0 

0 

0 

0 

0 

0 

0 

PERIOD  SECONDS- 


17 


PERIOD  SECONDS 


ME IOM- 

0’45 

•6 

6 6 

7 9 

10 

IS- 

IS 

>13  INO 

0 -6 

27 

3 1 

1 

0 

0 11] 

1 -I  -6 

LZj 

LV 

2 

1 

1 

Vi 

2-2-6 

1 

* 

3 

1 

0 

»l  I 

3-3-6 

0 

0;  1 

0 

0 

1 1 0 

* 6-5 

0 

0: 

0 

0 

_i 

0 0 

6-7.6 

0 

c 

ii 

0 

Ls 

0 0 

6 9.6 

0 

0 

0 

0 

0 

0 0 

• 10 

0 

_iL 

_0j 

0 

0 

oj  0 

M9 

26 


INSUFFICIENT 

DATA 


35 


PERIOD  [SECONDS’ 
6 0 10  12 

IS  *IS 


0-  -6 

19 

c 

0 

0 

0 

0 

ol 

1-1.6 

44 

13 

19 

c 

0 

0 

oj 

2 2.6 

0 

0 

6 

Li 

V 

0 

0 

3-3.6 

0 

0 

0 

0 

0 

0 

- i 

4-6.6 

0 

0 

0 

Li 

0 

0 

0 1 

6 '.5 

0 

0 

0 

0 

0 

0 

0 

8-6.6 

0 

0 

0 

0 

0 

Li 

0: 

• 10 

0 

V 

0 

0 

0 

0 

°l 

16 

4 

4 

Ml  10*1’ 

0’0S 

•6 

PER 

6 

0 

9 

SECONDS 

■0-  ti- 
ll IS  MS 

100 

0 6 

Li 

0 

l_i 

0 

0 

71 

1 1-6 

1 

1 0 

. 

3 

0 

_°j 

2 2-6 

0 

4 

0 

6 

v 

4 

3J 

3-3  6 

0 

0 

0 

7 

16 

20 

2 

0 

V 

0 

l 

2 

6 

1 

• M 

0 

0 

0 

0 

0 

0 

0 

• 9-6 

0 

0 

_i 

0 

0 

0 

0 

0 

0 

0 

1 

ME  :o*>  • 

*6 

6 

7 

• 

9 

IO- 

II 

12 

13 

*13 

100 

0-  6 

7 

_Lj 

~^\ 

0 

0 

i 

1-16 

24 

19 

7 

2 

3 

1 

i| 

2 2.6 

4 

6 

3 

2 

0 

I 

7 

3-3-6 

* 

2 

1 

0 

^i 

0 

* 6 6 

0 

t— 7 

p! 

• 

2 

■ 

ol 

0 

0 

0 

0 

0 

0 

8 9-6 

oj  0 

ro 

J 

0 

0 

J 

• 10 

0 

r? 

Q 

0 

_i 

0 

0 

13 


“EHOD  SECONDS 


ME  IOM- 

P’4S 

•6 

6 

7 

6 

9 

10 

1 1 

12- 

IS 

•13 

100 

. b 

4 

3 

4 

1 

_i 

0 

2 

l-l  .£ 

22 

12 

8 

2 

1 

0 

2 

2 2-6 

2 

6 

13 

3 

2 

1 

0 

3-3.6 

0 

0 

7 

2 

0 

1 

1 

* 6 6 

0 

0 

0 

0 

0 

0 

0 

6 ’-6 

0 

0 

0 

0 

0 

0 

a’ 

6 96 

0 

0 

0 

0 

0 

0 

o' 

• 10 

0 

! 

0 

p 

0 

0 

0 

J 

27 

“E«:OD  SECONDS 


MEIOM’ 

0’05 

*6 

• 

7 

0 

9 

10 

11 

12- 

IS 

•IS 

190 

0 -6 

9 

0 

0 

0 

0 

0 

S 

1-1-6 

'.8 

16 

8 

0 

1 

0 

61 

2-2-6 

3 

5 

6 

3 

2 

c 

*' 

3 36 

1 

3 

4 

c 

1 

1 

J 

4-6-6 

0 

3 

T 

0 

H 

o' 

6-7.| 

0 

0 

0 

0 

_i 

0 

Pi 

6-9-6 

0 

0 

0 

0 

0 

0 

J 

• 10 

0 

0 

0 

c 

P 

JL 

i 

111 

36 


INSUFFICIENT 

DATA 


45 


PERIOD  SECONDS 


MEIOM’ 

10-05 

*6 

6 

1 

9 

9 

10 

12- 

IS 

•IS 

100 

* 

_i 

H 

0 

0 

0 

c 

1-1-9 

:3 

13 

7 

0 

0 

0 

0 

2-2-6 

J 

_i 

27 

0 

0 

0 

7 

3 3-6 

7 

P 

0 

0 

p 

_i 

7 

4 6 6 

0 

0 

7 

13 

0 

0 

P 

6-7.6 

0 

J 

0 

0 

0 

0 

ol 

6 4.6 

0 

0 

i 

0 

0 

0 

0 

• 10 

0 

o' 

0 

0 

0 

0 

the  objective  compilation  of  available  dofa  for  specified  areas  without  regard  to  suspected  biases 
ses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 


53 


MARCH 


Direction  frequency  (top  scale)  Bars  represent  percent  frequency  of  winds 
observed  from  each  direction  Speed  frequency  (bottom  stole!  Printed  figures 
represent  percent  frequency  of  wind  speeds  observed  from  each  direction 

4 of  all  winds  were  from  the  N ! 

x % 

o 10  10  30  40  so  60  70  go  90  i oo.  . indicates  < 5 but  >0 
P \ \ ? • ' • . , 

N ■ *•  T o of  oil  winds  were  from  the  S with 

Nt  B **  . / o speed  22  27  knots  ) 

1 muJ  4 4 * . The  scalar  mean  speed  vras  9 4 knots 

. Number  of  observations 

^ i j i ii  i il  of  winds  from  all  directions  had 

Sw  • / ' wind  speed  >48  knots 


WIND  SPEED  INTERVAL  (KNOTS) 

0 3 ) 4 6 I 7 10  1 11  161 17  21122  27128  33134  40141  47 1 >48  I 
4 7 11  17  22  28  34  41  48* 

Printed  scale  on  bottom  of  chart 


TOIAlSi 


n 1/  ??  78  14 

ind  smo  iKNOTS 


BLUE  LINE  Percent  frequency  of  wind  speed  <10  knots 
RED  LINE  Percent  frequency  of  wind  speed  >34  knots 


WIND  DIRECTION  AND  SPEED 


0 4 7 II  17  22  28  34  41  48*  0 4 7 1 1 17  22  28  34  4148*  0 4 7 1 1 17  22  28  34  4148* 


M I NO  SPEED  (KNOTS!  MIND  SPEEO  (KNOTS!  HIND  SPEEO  (KNOTS) 


4 


O 10  20  30  40  SO  60 J70  80  90  1 00 


CALM 

TOTALS 


12  36  24  6 1 * . 

4 7 1 1 17  22  28  34  41  48* 
MIND  SPEEO  (KNOTS) 


5 


0 10  20  30  40  SO  60  70  80  90100 


CALK,*  '-0 

TOTALS  11?  3.0,41  14  3_* 

0 4 7 II  17  22  28  34  41  48 

MINO  SPEEO  (KNOTS) 


6 


_10  20  30  40  SO  60  7Q  80  90  100 


calm  L"  0 0 3131 

TOTALS  112  23  3S  23  6 1 * *_ 

0 4 7 1 1 17  22  28  34  41  48< 

MINO  SPEEO  (KNOTS) 


S( 

S» 

CALf 

total ; 


10  11  12 
7.  7.  7 

0 10  20  30  40  SO  60  70  80  90100  0 10  20  30  40  50  60  70  80  90100  0 10  20  30  40  SO  60  70  80  90100 


NINO  SPEEO  1 KNOTS  1 MINO  SPEED  (KNOTS)  MIND  SPEEO  1 KNOTS  1 


7 

C 10  20  30  40  SO  60  70  80  90100 


0 10  20  30  40  50  60  70  80  90100 


0 1 0 20  30  40  SO  60  70  80  90  1 00 


CALM  ^ a3‘ 

TOTALS  HO  26  ?2  15  S _2 

0 4 7 11  17  22  28  34  41  48' 

MIND  SPEEO  (KNOTS) 


CALM  | 

TOTALS  Ll_i6_3L3£Jj_l ....  

0 4 7 1 1 17  22  26  34  41  48 

MINO  SPEED  (KNOTS) 


CAL« 

TOTALS 


CALM  ( D'’ 

TOTALS  lJ 6_27_3g_  I 9 8 »... 

0 4 7 It  17  22  28  34  41  48* 
MINO  SPEEO  (KNOTS) 


7. 

0 10  20  30  40  50  60  70  80  90100 


7 

0 10  20  30  40  50  60  70  80  90|00 


0 10  20  30  40  SO  60  70  80  90100 


CALM 

TOTALS 


CALM 

TOTALS 


CALM 

TOTALS 


CALM 

TOTALS 


0 4 7 I 1 17  22  28  34  41  48 
MINO  SPEEO  (KNOTSI 


4 7 1 1 17  22  28  34  41  48< 
MINO  SPEEO  (KNOTS) 


0 4 7 1 I 17  22  28  34  4 148- 
MIND  SPEEO  (KNOTS) 


0 4 7 1 1 17  22  28  34  41  48' 
MINO  SPEEO  (KNOTS) 


0 4 7 1 1 17  22  28  34  41  48' 
MINO  SPEEO  (KNOTS) 


4 7 II  17  22  28  34  41  48' 
MINO  SPEEO  (KNOTS) 


N 

NE 

E 

SE 

S 

SM 


CALM 

TOTALS 


7 

0 10  20  30  40  SO  60  70  80  90100 


0 10  20  30  40  so  60  70  80  90100 


10  20  30  40  SO  60  70  80  90100 


CALM 

TOTALS 


CALM 

TOTALS 


CALM 

TOTALS 


CALM 

TOTALS 


CALM  1 

TOTALS  I 7 18  29  30  11  5 _ _ 

0 4 7 11  17  22  28  34  41  48 

MINO  SPEEO  (KNOTS) 


CALM 

TOTALS 


L8_j§Jj.i4.17.  7_5_1__J 
0 4 7 1 1 I 7 22  26  34  4 1 48. 

HIND  SPEED  (KNOTSI 


8 ,19  16  27  12  5 4 * 

4 7 11  17  22  28  34  41  48- 

MINO  SPEEO  (KNOTS) 


0 4 7 11  17  22  28  34  41  46 
WIND  SPEED  (KNOTS) 


0 * 7 11  17  22  28  34  41  48' 
MINO  SPEEO  (KNOTS) 


4 7 11  17  22  28  34  4148- 

MINO  SPEEO  (KNOTSI 


CALM 

TOTALS 


25,5  31  CALM 

_ _ 13.26  29.16  3 IQ.  3 TOTALS 

4 7 I 1 17  2?  28  34  4148* 

MINO  SPEEO  (KNOTSI 


CALM 

TOTALS 


4 6 16.16  26  II  6 6 1 


0 4 7 1 1 17  22  28  34  41  48* 


MINO  SPEEO  ( KNOTS  I 


7. 

0 10  20  30  40  50  60  70  80  90100 


1 3 2 1, 

4 7 l i 17  22  20  34  41  4B* 

MINO  SPEEO  (KNOTS' 


N 

NE 

E 

SE 

S 

SM 

NM 

CALM 

TOTALS 


Graphs  represent  the  objective  compilation  of  available  dola  for  specified  areas  without  regard  to  sus 
The  isopleth  analyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bia 


MARCH 


SPEED 


7. 

0 10  20  30  40  SO  60  70  80  gOlOO 


7. 

0 10  20  30  40  50  60  70  80  90100 


7. 

0 10  20  30  40  50  60  70  80  90100 


0 10  20  30  40  so  60  70  60  90100 


10  20  30  40  SO  60  70  80  90100 
> 3 2*  •. 


90100 


CALM 

TOTALS 


CALM l1  *'3  1,03 

TOTALS  1_6  15,44Jfl_l_j._  

0 4 7 1 1 17  22  28  34  41  48. 
HINO  SPEEO  (KNOTS) 


CALM 

TOTALS 


CALM  pM  ‘b0t 

TOTALS  [UmII  S.-L-r- 

0 4 7 ; 1 17  22  20  34  41  48 
NINO  SPEEO  C KNOTS ) 


calm 

TOTALS 


U4J05J-J_*  - - 

4 7 1 1 17  22  28  34  41  48* 
H I NO  SPEEO  I KNOTS  I 


lil  mi  U_3_. 

0 4 7 1 I 17  22  28  34  41  48' 

WIND  SPEEO  (KNOTSI 


0 4 7 II  17  22  28  34  4148 
NINO  SPEEO  (KNOTS) 


0 4 7 1 1 17  22  28  34  4 1 48' 

NINO  SPEEO  (KNOTS) 


7 

0 10  20  30  40  SO  60  70  80  90100 


7 

0 10  20  30  40  SO  60  70  80  90100 


0 10  20  30  40  SO  60  70  80  90100 


0 10  20  30  40  SO  60  70  80  90  100 


0 10  20  30  40  50  60  70  8_0  90  100 


90100 


CALM 

TOTALS 


CALM 

TOTALS 


CALM 

TOTALS 


CALM 

TOTALS 


calm  j 614 

TOTALS  L4_3_17JL1&_&J_* 

0 4 7 1 1 17  22  28  34  4148- 

NINO  SPEEO  (KNOTS) 


7 II  1 7 22  28  34  4 1 48 
WIND  SPEEO  i KNOTS  I 


7 1 1 17  22  28  34  4 1 48' 
HINO  SPEEO  I KNOTS  l 


0 4 7 1 1 17  22  28  34  4148- 
HIND  SPEEO  (KNOTSI 


4 7 11  17  22  28  34  4148- 

HINO  SPEED  (KNOTS) 


0 4 7 1 1 17  22  28  34  4 1 48. 

HIND  SPEEO  (KNOTS) 


7 

0 10  20  30  40  SO  60  70  80  90100 


7 

0 10  20  30  40  50  60  70  80  90100 


7 

0 10  20  30  40  50  60  70  80  90  1 00 


7 

0 10  20  30  40  50  60  70  80  90100 


CALM 

TOTALS 


CALM  | 1 3,31 

TOTALS  [?  ? -P-M  i*  1 

0 4 7 1 1 17  22  28  34  41  48* 
HINO  SPEED  (KNOTS) 


CALM 

TOTALS 


CALM  L*  "•<  ‘31 

mmisllO  15  29  27  16  4 

0 4 7 1 | 17  22  28  34  41  48- 

HINO  SPEEO  IKNOTS) 


CALMLY 

TOTALS  1.8  19  31  23  P ? 

0 4 7 11  17  22  28  34  41  48- 
HINO  5PEE0  (KNOTS) 


L19  2*. 12  IL..5 . 3—1 

4 7 1 1 17  22  26  34  41  48 
HINO  SPEEO  (KNOTSI 


4 7 II  1 7 22  28  34  4 148 

HINO  SPEEO  (KNOTSI 


7 II  17  22  28  34  41  48. 
HINO  SPEEO  (KNOTSI 


7. 

0 10  20  30  40  SO  60  70  80  90100 


7. 

0 10  ?0  30  «£  SO  60  70  80  90  1 00 


10  20  30  40  SO  60  70  60  90)00 
•222531  I 1 | 


0 10  20  30  40  SO  60  70  80  90100 


CALM 

TOTALS 


CALM 

TOTALS 


CALM 

TOTALS 


CALM 

TOTALS 


CALM^3  13-3 

TOTALS  111  13  21  20  17  10.J  . 2 1. 

0 4 7 11  17  22  28  34  4148- 

HIND  SPEEO  (KNOTS) 


IS. 19  24  17  7 5 3 1 
4 7 I 1 17  22  28  34  41  48- 
HINO  SPEEO  (KNOTSI 


0 4 7 1 1 17  22  26  34  41  48 
HINO  SPEEO  (KNOTS) 


0 4 7 1 1 17  22  28  34  4148- 
H I NO  SPEEO  (KNOTSI 


4 7 1 I 17  22  28  34  4148. 
HINO  SPEED  (KNOTSI 


0 4 1 | | 17  22  28  34  4 1 48 

HINO  SPEEO  (KNOTS! 


7 

0 10  2 0 30  40  50  60  70  80  90100 
f.  I 3 3 3 3 2 2 . ' .1 


7 

0 10  20  30  40  SO  60  70  80  90100 


10  20  30  40  SO  60  70  60  90100 
. I 4 3 2 1 


CALM 

TOTALS 


18.6  26. 

MAI  J TOTALS 

t 7 1 1 1 7 22  28  34  41  48. 

HINO  SPEEO  (KNOTS) 


CALM  10,3 

TOTALS  L .7  9 17  18  ?«.]3  6 3 2 
0 4 7 11  (7  22  28  34  41  48 

HINO  SPEEO  (KNOTS) 


CALM  ^ *3 

TOTALS  l2  7 9 13  18  14:16,13  8 
0 4 7 I 1 17  22  28  34  41  48 

HINO  SPEEO  (KNOTSI 


3 7 ASJZ  L8J2-JJ-.8. 

) 4 7 I 1 17  22  28  34  41  48 

HINO  SPEEO  (KNOTS) 


4 7 1 I 1 7 22  28  34  41  40 

HINO  SPEEO  (KNOTSI 


4 7 I I 17  22  28  34  4148- 
HINO  SPEED  (KNOTS. 


nt  the  ob|ective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
ilyses  (opposite  page)  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 


A<r  Temperature 


The  mean  temperature  is  omitted 


Number  of  observations 

/Cumulative  percent  frequency 
of  temperatures  equal  to  or 
less  than  the  temperature 
intersected  by  the  curve 

70  of  all  temperature s were  <10  3 
“Cor  <50  5 °F) 

5 Standard  deviation  of  temperatures 
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TEMPERATURE  EXT 


Wind  speed  and  air  temperature 
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1 . 0 . O.^_.4^_04  , Use  ol  this  table  »n  determination  of  Potential 
"rrgir  Superstructure  Icing  is  explained  in  the  text 
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RED  LINE  Maximum  (99u.,)  air  temperature  (°C)  (l”o  of  the  temperatures 
were  greater  than  the  given  value) 
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Perceni  frequency  of  surface  wind  observations  from 
each  direction  and  calm  that  were  accompanied  by 
precipitation,  subdivided  into  liquid  type  (including 
freezing  ram  and  freezing  drizzle)  and  snow 


Percentage  of  present  weather 
observations  reporting  precipitation 
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Visibility 

Number  of  observations 

ulalive  percent  frequency 


/visibility  intersected  by  the 
curve 

(37%  of  oil  visibilities  reported  were 
<10  nautical  miles  ; 

The  table  below  the  graph  indicates 
percent  frequency  of  occurrence  of 
visibility  <2  nautical  miles  versus 
wind  direction 

• indicates  < 5%  but  >0  0 indicates 

that  no  visibilities  <2  nautical  miles  were  observed  with  winds 
from  a direction  or  calm  No  percentage  is  given  if  less  than  10 
observations  were  available  for  visibility  and  wind  direction 
An  asterisk  indicates  that  the  percentage  was  based  on  10-30 
observations  of  visibility  and  wind  direction 

(13%  of  oil  5 winds  were  accompanied  by  visibilities  <2  nautical  miles 
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BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 
RED  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 
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Total  Cloud  Amount 
— low  Cloud  Amount 
CIOUO  AMOUNT  IN  EIGHTHS 


Cumulative  percent  frequency  of  indicol  “*** 
ed  cloud  amount  equal  to  or  less  than 
the  amount  intersected  by  the  curve 

Number  of  observations  containing  total  v. 

cloud  amount  — ( — 

Obscurations 

- \77  o of  all  total  cloud  amounts  were 
<7  8.) 

46  of  all  low  cloud  amounts  were 

<2  8) 

(28°  a of  all  SE  winds  were  accompanied  « 

by  low  cloud  amounts  >5  8 and  14° o 
by  low  cloud  amounts  >7  8 ) 

An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 
valions  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
bar  graph  when  no  low  cloud  amounts  >5  8 were  observed  with 
o wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
observations  of  total  and  low  cloud  amount  from  a wind  direction 


BLUE  LINE  Percent  frequency  of  total  cloud  amount  ^2  8 
RED  LINE  Percent  frequency  of  low  cloud  amount  >5  8 


CLOUD  COVER 


CLOUD  AMOUNT  IN  EIGH’HS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUN"  IN  EIGHTHS 


CLOUD  onOUN'  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


Cl  QUO  AMQjN T IN  EIGHTHS 


CLOUD  AMOUNT  IN  E IGHTHS 

too  ? 1 2 3 4 5 6 7 8 

1359 


CLOUD  AMOUNT  IN  EIGHTHS 
.01  2 3 4 5 6 7 0 


CLOUD  AMOUNT  IN  EIGHTHS 
0I234b67B 


CLOUD  AMOUNT  IN  EIGH’HS  CiOUD  AMOUNT  IN  EIGHTHS 

0 12  3 4 5 6 ^8  ,rt„0  1234567 


CLOUC  AMOUNT  IN  EIGHTHS 
, 0 1 2 3 4b  6 7 8 


N NE  E SE  S SW  W NH  C 


N NE  E SE  S SW  W NH  C 


19 


CLOUD  AMOUNT  IN  EIGHTHS 


20 

CLOUD  AMOUNT  IN  EIGHTHS 


21 

CLOUD  AMOUNT  IN  EIGHTHS 


N NE  E SE  S SW  w NH  C 
22 


N NE  t SE  S SH  H NH  C 

23 


N NE  E SE  S SH  W NH  C 

24 


100 
90 
80 
70 
60 
7.  50 
40 


20 

10 

0 


CLOUD  AMOUN’  IN  EIGHTHS 

.0  1 2 3 4 b C 7 


CLOUD  AMOUNT  IN  EIGHTHS 
0 1234567 


CLOUD  AMOUNT  IN  EIGHTHS 

,00°'  2 3 ‘ 5 6 1 f , , 


28 


29 


30 


N NE  E SE  S SW  W NH  C 

31 


N NE  E SE  S SH  W NH  C 

32 


N NE  E SE  S SW  H NH  C 

33 


CLOUO  AMOUNT  IN  EIGHTHS 
,01  2345670 


CLOUD  AMOUNT  IN  EIGHTHS 
,0123456“’ 


CLOUO  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 
, C 1 2 3 4 0 6 7 


CLOUD  AMOUNT  IN  EIGHTHS 

100?  !—?  3 ^-5  6-7  ? ■,  •, 


N NE  E SE  S SH  H NH  C 

37 


N NE  E SE  S SW  H NH  C 

38 


N NE  E SE  S SH  H NH  C 

39 


N NE  E SE  S SW  W NH  C 

40 


N NE  E SE  S SW  W NH  C 

41 


N NE  E SE  S SW  h NH  r 

42 


CLOUO  AMOUNT  IN  EIGHTHS 

,o„!U 


CLOUO  AMOUNT  IN  EIGHTHS 
,0123456  78 


CLOUO  AMOUNT  IN  EIGHTHS 
,nn  0 12345678 


CLOUD  AMOUNT  IN  EIGHTHS 
,012345678 


CLOUD  AMOUNT  IN  EIGHTHS 
,01234567 


N NE  E SE  S SH  H NH  C 


N NE  E SE  S SW  W NH  C 


N NE  E SE  S SH  H NH  C 


419 

i)zo. 

s7 

r / 

N Nf  E SE  ! 

> SH  H NH  C 

ClOUD  AMOUNT  in  eighths 


N NE  E SE  S SH  H NH  C 


N NE  E SE  S SW  H NH  C 


Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  s 
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low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of 
specified  low  cloud  ceilings  (hundreds  of  feet)  and 
visibilities  (nautical  miles) 

Low  cloud  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  (h)  when  low  cloud  amount 

(Nhl  is  >5  8 


Obscurations  are  included  undi 


!0<J  0 


N C (no  ceiling)  includes  bases  of  clouds  >8000 
feet  as  well  as  occurrences  of  <5  8 

(2°.  of  all  observations  reported  ceiling  > 1000  but 

<2000  feet  simultaneously  with  visibility  >5  but  <10  nautical  miles.) 

• indicates  <.5%  but  >0 
Number  of  observations 


Percent  frequency  of  low  cloud  celling  >1000  feet  (or 
cloud  ceiling)  and  visibility  >5  nautical  miles 

Percent  frequency  of  low  cloud  ceiling  <600  feet  and 
visibility  <2  nautical  miles 
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SEA  LEVEL  PRES 


Seo  level  pressure  and  mean  wind 
Number  of  observations 

/Cumulative  percent  frequency  of 
sea  level  pressures  equal  to  or 
less  than  the  pressure  intersected 
by  the  curve 

5 Standard  deviation  of  pressure  mbs! 

60  of  all  observed  seo  level  pressures 
were  <1002  millibars 

Vector  mean  wind  is  plotted  from  the 
direction  which  the  mean  flow  occurs  with 
the  magnitude  in  knots  at  the  end  of  the 
vector 


Vector  mean  wind  is  h 
northeast  at  10  2 knots 


Scalar  mean  wind  speed  (kts  ! 
Mean  sea  level  pressure  imbs 
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WAVES  ( 


Wove  direction  ond  height 

Direction  frequency  top  scale  Ban  represent  percent  frequency  of  waves 
from  each  direction 

Height  frequency  bottom  scale  Printed  figures  represent  percent  frequency  of 
wave  heights  observed  from  each  direction 
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Percent  frequency  of  occurrence  of  wave  period 
and  height 

(2°o  of  observed  waves  had  a height  of  115  meters 
and  a period  of  10  -V  seconds  1 
■ • indicates  < 5 but  >0 
Number  of  observations 

Waves  are  selected  on  the  basis  of  the  higher  of 
sea  and  swell  when  both  are  reported  If  both 
heights  are  equal,  the  wave  with  the  longer 
period  is  selected 


BLUE  LINE  Percent  frequency  of  wave  height  >3.5  meters  (12  feet) 

RED  LINE  Percent  frequency  of  wave  height  >6  meters  (20  feet) 
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/Cumulative  percent  frequency 
of  sea  surface  temperatures 
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temperature  intersected  by 
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S Standard  deviation  of  sea  surface 
temperatures  Ci 


BLACK  LINE  Mean  sea  surface  temperature  Ci 
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Wet  bulb  Relative  humidity 

Cumulative  percent  frequency  of 
wet  bulb  temperatures  equal  to  or  less 
than  the  temperature  intersected  by  the 
curve  itop  scale) 

—  Wet  bulb  (°C) 

180  - of  all  observed  wet  bulb 
temperatures  were  <I2  5°C  or  54  5 f.) 

Cumulative  percent  frequency  of 
relotive  humidities  equal  to  or  less  than 
the  humidify  intersected  by  the  curve 
(bottom  scale! 

— Relative  humidity  [%) 

,7~!50  of  all  observed  relative  humidities  were  < 74 
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Percent  frequency  of  surface  wind  observations  from 

each  direction  and  calm  that  were  accompanied  by 

precipitation,  subdivided  into  liquid  type  (including 

freezing  rain  and  freezing  drizzle)  ond  snow  \ 

^ — Percentage  of  present  weather 

— A — observations  reporting  precipitation  ' 

31% 

■*—  — Number  of  observations 

(34°c.  of  all  NE  winds  were  accompanied 

by  precipitation,  of  which  14°°  was 
liquid  and  20°°  was  snow  ) 

An  asterisk  in  the  column  for  a given 

direction  or  calm  indicates  that  the 
percentage  was  based  on  10  30 

observations  of  present  weather  and  wind  direction 

_ y,  -= 0 replaces  bar  when  no  precipitation  was  observed  with  wm< 

1 \ I from  a given  direction  or  calm  No  bar  graph  is  presented  if 

I | X I less  than  10  observations  containing  present  weather  were 

[til  reported  for  a given  direction  or  colm 


RED  LINE  Percent  frequency  of  observations  reporting  precipitation 
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Visibility 

Number  of  observations. 

/Cumulative  percent  frequency 
of  visibilities  less  than  the 
visibility  intersected  by  the 
curve. 

• — (37%  of  all  visibilities  reported  were 
<10  nautical  miles.) 

The  table  below  the  graph  indicates 
percent  frequency  of  occurrence  of 
visibility  <2  nautical  miles  versus 
wind  direction. 

• indicates  < 5%  but  >0  0 indicates 

that  no  visibilities  <2  nautical  miles  were  observed  with  winds 
from  a direction  or  calm  No  percentage  is  given  if  less  than  10 
observations  were  available  for  visibility  and  wind  direction 
An  asterisk  indicates  that  the  percentage  was  based  on  10-30 
observations  of  visibility  and  wind  direction. 

— (13%  of  all  S winds  were  accompanied  by  visibilities  <2  nautical  miles.) 
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BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 
RED  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 
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specified  low  cloud  ceilings  (hundreds  of  feet;  and 
visibilities  (nautical  miles) 
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Percent  frequency  of  occurrence  of  specified 
wind  speed  in  knots,  visibility  iVsby'  m nautical 
miles,  and  low  cloud  ceiling  ICC  m hundreds 
of  feel 

Low  cloud  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  (h;  when  low  cloud  amount 
(Nhl  is  >5  8 
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N C (no  ceiling:  includes  bases  of  clouds 
>8000  feel  as  well  as  occurrences  of  <5  8 

• indicates  < 5°’<»  but  >0 
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Wove  direction  and  height 

Direction  frequency  Ifop  scale!  Bars  represent  percent  frequency  of  waves 
from  each  direction 

Height  frequency  bottom  scale  Printed  figures  represent  percent  frequency  of 
wave  heights  observed  from  each  direction 
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Air  Temperature 


Number  of  observations 


A 


/Cumulative  percent  frequency 
of  temperature s equal  to  or 
less  than  the  temperature 
intersected  by  the  curve 

! 70" •'  of  all  temperature s were  <10  3 
°C  or  <505  °F.) 

S Sfondord  deviation  of  temperature s 

(°C) 

Mean  temperature  for  each  wind 
direction,  calm  and  for  all  data 
combined  are  represented  by  dots 

With  NW  wind’,  the  mean  temperature 
was  94  °C  or  48?  °F  I 

Indicates  that  the  mean  temperature  for 
was  computed  from  10  30  observations 


direction  or  calm 


he  mean  temperqt0ri 


is  omitted  when  less  than  IQ  observations  for  a direction  or  calm  were  avai|able 


BLACK  LINE  Mean  oir  temperature  f°C) 

RED  LINE  Percent  frequency  of  temperature  >20°C  '68°F' 
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TEMPERATURE  EX 


Wind  speed  and  air  temperature 
Percent  frequency  of  simultaneous  occurrence 
of  specified  temperoture  (°C)  and  wind  speed 
(knots) 

!l  of  all  observations  reported  temperature  2 3 
C simultaneously  with  wind  speed  of  22  33  kts.j 

• Indicates  < 5%  but  >0 
Number  of  observations 

Use  of  this  table  in  determination  of  Potential 
Superstructure  Icing  is  explained  in  the  text 


WIND  SPEED  |k»s| 


BLACK  LINE  Percent  frequency  of  T H index  >24°C  (75  2°F)  (discomfort 
may  be  experienced  due  to  heat) 

BLUE  LINE  Minimum  (1%)  Oir  temperature  (°C)  (1%  of  the  temperatures 
were  equal  to  or  less  than  the  given  value) 

RED  LINE  Maximum  (99%)  air  temperature  (°C)  (1%  of  the  temperatures 
were  greater  than  the  given  value) 
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Visibility 

Number  ol  observations 

/Cumulative  percent  frequency 
of  visibilities  less  than  the 
visibility  intersected  by  the 
curve 

- — [37%  of  all  visibilities  reported  were 
<10  nautical  miles  ) 

The  table  below  the  graph  indicates 
percent  frequency  of  occurrence  of 
visibility  <2  nautical  miles  versus 
wind  direction 

• indicates  < 5%  but  >0  0 indicates 

< s.  io^  / I<J5  •bat  no  visibilities  <2  nautical  miles  were  observed  with  winds 
nauticai  miles  1 from  a direction  or  calm  No  percentage  is  given  if  less  than  10 

i 1 " ... 
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N NE  E SE  S SW 


observations  were  available  for  visibility  and  wind  direction 
An  asterisk  indicates  that  the  percentage  was  based  on  10  30 
observations  of  visibility  and  wind  direction 

— (13%  of  all  S winds  were  accompanied  by  visibilities  <2  nautical  miles  ' 
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BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 
RED  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 
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Total  Cloud  Amount 
— ^ Low  Cloud  Amount 
CLOUD  AMOUNT  IN  EIGHTHS 


Cumulative  percent  frequency  ol  mdical 
ed  cloud  amount  equal  to  or  less  than 
the  amount  intersected  by  the  curve 

Number  of  observations  containing  total 
cloud  amount 

Obscurations  "* — ~~~  _ 

77° o of  all  total  cloud  amounts  were 
<7  8 ) 

146%  of  all  low  cloud  amounts  were 

<2  8.1 

28'  of  all  SE  winds  were  accompanied 
by  low  cloud  amounts  >5  8 and  14 
by  low  cloud  amounts  >7  8 ) 

An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 
vations  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
bar  graph  when  no  low  cloud  amounts  >5  8 were  observed  with 
a wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
observations  of  total  and  low  cloud  amount  from  a wind  direction 
or  coim  is  less  than  10 

low  cloud  amount  Percent  frequency  of  observations  from  each  direction  and  calm  that 
were  accompanied  by  low  cloud  amounts  >5  8 and  >7  8 
Low  clouds  are  clouds  with  bases  <8000  feet 


BLUE  LINE  Percent  frequency  of  total  c!oud  amount  <2  8 
RED  LINE  Percent  frequency  of  low  cloud  amount  >5  8 
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low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of 
specified  low  cloud  ceilings  'hundreds  of  feel)  and 
visibilities  nauticol  miles) 


low  cloud  ceiling  heights  are  estimated  from  the 
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feet  as  well  as  occurrences  of  N^  <5  8 
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334 
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2 of  all  observations  reported  ceiling  >1 000  but 

<2000  feet  simultaneously  with  visibility  >5  but  <10  nautical  miles 

• indicates  < 5%  but  >0 

Number  of  observations 


BIUE  LINE  Percent  frequency  of  low  cloud  ceiling  >1000  feet 
cloud  ceiling’  and  visibility  >5  nautical  miles 

RED  LINE  Percent  frequency  of  low  cloud  ceiling  <600  feet  o 
visibility  <2  nautical  miles 
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Percent  frequency  of  occurrence  of  specified 
wind  speed  in  knots,  visibility  (Vsby)  in  nautical 
miles,  and  low  cloud  ceiling  (LCC ! in  hundreds 
of  feet 

Low  cloud  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  hi  when  low  cloud  amount 

Nh)  is  >5  8 

2 of  the  observations  reported  wind  speeds  of 
II  21  knots,  n low  cloud  ceiling  <1000  feet 
and  or  visit  ':ty  <2  nautical  miles  ) 

N C ino  ceiling;  includes  bases  of  clouds 
>8000  feet  os  well  as  occurrences  of  <5  8 

• indicates  < 5°-.  but  >0 
Number  of  observations 


WIND  SPEED  (knots) 


Conditions  for  Carrier  Operations 

Percent  frequency  of  optimum  conditions  LCC  >5000  ft,  (or  no 
LCC  I,  Vsby  >5  nm  and  Wind  11  21  kts 

Percent  frequency  of  poor  conditions  Any  one  of  the  following 
constitutes  poor  conditions  LCC  <300  ft,  Vsby  <1  nm  , Wind 
<6  or  >34  kts 

Satisfactory  conditions  between  poor  and  optimum 
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Wave  direction  and  height 

Direction  frequency  top  scale  Bars  represent  percent  frequency  of  waves 
from  each  direction 

Height  frequency  bottom  scale  Printed  figures  represent  percent  frequency  of 
wave  heights  observed  from  each  direction 
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Direction  frequency  (top  scale)  Bars  represent  percent  frequency  of  winds 
observed  from  each  direction  Speed  frequency  (bottom  scale  Printed  figures 
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Air  Temperature 
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precipitation,  subdivided  into  liquid  type  (including 
freezing  ram  and  freezing  drizzle)  and  snow 

-Percentage  of  present  weather 
observations  reporting  precipitation 

I— Number  of  observations 

- (34°o  of  all  NE  winds  were  accompanied 
by  precipitation,  of  which  14%  was 
liquid  and  20  c°  was  snow  ) 

An  asterisk  in  the  column  for  a given 
direction  or  calm  indicates  that  the 
percentage  was  based  on  10  30 
observations  of  present  weather  and  wind  direction 

| 0 replaces  bar  when  no  precipitation  was  observed  with  winds 

from  a given  direction  or  calm  No  bar  graph  is  presented  if 
less  than  10  observations  containing  present  weather  were 
reported  for  a given  direction  or  calm 
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observations  were  available  for  visibility  and  wind  direction 
An  asterisk  indicates  that  the  percentage  was  based  on  10  30 
observations  of  visibility  and  wind  direction. 

— (13%  of  all  S winds  were  accompanied  by  visibilities  <2  nautical  miles.) 
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~ Totol  Cloud  Amount 
— Low  Cloud  Amount 
CVOUO  AMOUNT  IN  EIGHTHS 


Cumulative  percent  frequency  of  indicat 
ed  cloud  amount  equal  to  or  less  than 
the  amount  intersected  by  the  curve 

Number  of  observations  containing  totol 
cloud  amount  

Obscurations  — 

(77%  of  all  total  cloud  amounts  were  ^ ’ 

<7  8 1 

(46%  of  all  low  cloud  amounts  were 

<2  8 ) 

(28%  of  all  SE  winds  were  accompanied 

by  low  cloud  amounts  >5  8 and  14 % 
by  low  cloud  amounts  >7  8 ! 

An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 
votions  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
bar  graph  when  no  low  cloud  amounts  >5  8 were  observed  with 
a wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
observations  of  total  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 

Low  cloud  amount  Percent  frequency  of  observations  from  each  direction  and  calm  that 
were  accompanied  by  low  cloud  amounts  > 5 8 and  >7  8 
Low  clouds  are  clouds  with  bases  <8000  feet 


BLUE  LINE  Percent  frequency  of  totol  cloud  amount  <2  8 
RED  LINE  Percent  frequency  of  low  cloud  amount  >5  8 


CLOUD  COVER 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGH’HS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  ttttOUNT  LU  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


cloud  amount  in  eighths 

0 l 2 3 4 5 6 7 8 


CLOUO  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


INSUFFICIENT 

DATA 


Grophs  represent  the  obiective  compilation  of  available  data  for  specified  areas  without  regard  to  susi 
The  isoplcth  analyses  (opposite  page)  are  based  on  all  available  data  subiectively  ad|usted  where  bio- 
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Low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of 
specified  low  cloud  ceilings  (hundreds  of  feet)  ond 
visibilities  (nautical  miles) 

Low  cloud  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  (h)  when  low  cloud  amount 


VISIBILITY 


Obscurations  are  included  under  ceiln 


N C (no  ceiling)  includes  bases  of  clouds  >8000 
feet  os  well  os  occurrences  of  <5  8 

(2<''i  of  all  observations  reported  ceiling  > 1000  but 

<2000  feet  simultaneously  with  visibility  >5  but  <10  nautical  miles  ) 

♦ indicates  <5%  but  >0 
Number  of  observations 


Percent  frequency  of  low  cloud  ceiling  >I00C 
cloud  ceiling)  and  visibility  >5  nautical  miles 

Percent  frequency  of  low  cloud  ceiling  <600 
visibility  <2  nautical  miles 
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CEILING  AND  VISIBILITY 
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Grgphs  represent  the  objective  compilotion  of  ovoiloble  data  for  specified  areas  without  regard  to  sus 
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WIND-> 


Percent  frequency  of  occurrence  of  specified 
wind  \peed  tn  knots  *n-b.lity  Vsby  m nautical 
miles  and  low  cloud  i »>lmg  LCC  m hundreds 


wNo  srito  k«o*» 


Conditions  fo>  Carrier  Operations 

Percent  frequency  of  optimum  conditions  tCC  >5000  ft,  or  no 
ICC  . Vsby  >5  nm  and  Wind  U 21  fits 

Percent  frequent  Y of  poor  conditions  Any  one  of  the  following 
conslifutec  poor  conditions  ICC  <300  ft  Vsby  <1  nm  W.nd 
<6  or  >3A  lets 


Satisfactory  conditions  between  poor  and  optimum 
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SEA  LEVEL  PRES 


Sea  level  pressure  and  mean  wind 
Number  of  observations 

/Cumulative  percent  frequency  of 
sea  level  pressures  equal  to  or 
less  than  the  pressure  intersected 
by  the  curve 

S Standard  deviation  of  pressure  (mbs 

60  of  all  observed  sea  level  pressures 
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direction  which  the  meon  How  occur s with 
the  magnitude  m knots  at  the  end  of  the 
vectot 


Vector  mean  wind  is  from  th< 
northeast  at  10  2 knots 


Scalar  mean  wind  speed  kfs 
Mean  sea  level  pressure  mbs 


SEA  LEVEL  PRESSURE 


190  1000  1010  10Z0  1030 

MILLIBARS 


190  1000  1010  1020  1030 

MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


190  1000  1010  1020  1030 

MILLIBARS 


190  1000  1010  1020  1030 

MILLIBARS 


190  1000  1010  1020  1030  10 

MILLIBARS 


2960  S=2  «5 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILL  IBAR5 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILL  IBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


tOOO  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040  100^ 

MILLIBARS 


1000  1020  1040  1060 
MILLIBARS 


180  1000  1020  1040  1060  1000  1010  1020  1030  1040 

MILLIBARS  MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 

millibars 


INSUFFICIENT 

DATA 


170  990  1010  1030  1050 

MILLIBARS 


980  1000  1020  1040 

MILLIBARS 


1000  1010  1020  1030  1040 
MILL IBARS 


990  1010  1030  1050 
millibars 


160  980  1000  1020  1040 

MILLIBARS 


Grophs  represent  the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspe 
The  isoplelh  analyses  (opposite  page)  are  based  on  all  available  data  subiectively  od|usted  where  bias  w 


JUNE 


0 1020  1030  1040 
Mill! 0flRS 


1000  1010  1020  1030  1040 

millibars 


MILLIBARS 


MILLIBARS 


MILLIBARS 


MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1 C 1 0 1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILL  IBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


180  1000  1020  1040  1060 

MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


1000  1010  1020  1030  1040 
MILLIBARS 


190  1000  1010  1020  1030 

millibars 


990  1010  1030  1050 

MILLIBARS 


990  1010  1030  1050 

MILLIBARS 


INSUFFICIENT 

DATA 


INSUFFICIENT 

DATA 


INSUFFICIENT 

DATA 


990  1010  1030  1050 

MILLIBARS 


980  1000  1020  1040 

MILLIBARS 


he  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
es  (opposite  page]  are  based  on  all  available  data  subjectively  adjusted  where  bias  was  evident 


r ’ 

100  T y- 

90  ■ 1 

,00 

90 

~ f 

100  J 

90 

T 

— ■ — 

100 

90 

r 

— 1 

100 

90 

80  1 

80 

80  ' 

80 

80 

/ 

[.4.4- 

70 

70 

. . 

70 

70 

1 

70 

• 

60 

60 

60 ; 

60 

60 

1 

Z 50  1 

7. 50 

*/.50  ! 

*/.50 

1 

*/.50 

40 

40 

40' 

40 

1 

40 

? j 

30  | 

30 

301 

30 

30 

20  ! 

20 

20 

20 

1 

20 

L - 1 

I0|  J 

10 

j 

lOi  J 

10 

j 

10 

/ 

j 

oL  ‘ r- J 

0 

-J- 

0 *- — 

_J 

0 

- J 



0 

_J 

JUINt 


WAVES  (< 


Wave  direction  and  height 

Direction  frequency  (top  scale)  Bars  represent  percent  frequency  of  waves 
from  each  direction 

Height  frequency  tbottom  scale)  Printed  figures  represent  percent  frequency  of 
wave  heights  observed  from  each  direction 


--  (5  » ol  all  waves  were  from  me  N 
• indicates  < 5%  but  >0 

'iT  of  all  waves  were  from  the  S wi 
heights  from  6 7 5 meters 

Number  of  observations 

(2°'°  of  the  waves  from  oil  directions 
had  heights  >10  meters 
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Printed  scale  on  bottom  of  chart 


Percent  frequency  of  wave  height  <15  meters  5 feet 
Percent  frequency  of  wove  height  <2  5 meters  '8  feet 
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WAVES  (> 


Perceni  frequency  of  occurrence  of  wove  period 
ond  height 


2 of  observed  woves  had  a height  of  I I 5 meters 
and  a period  of  10  It  seconds 


*-  ■ indicates  < 5 but  >0 
Number  of  observations 


3*  o *[  0 Waves  are  selected  on  the  basis  of  the  higher  of 

01  (X  0 se°  and  swell  when  both  are  reported  If  both 

?1  0]  *J  0 J heights  are  equol,  the  wave  with  the  lonaer 


' O.j  heights  are  equol,  the  wave  with  the  longer 
4010  period  is  selected 


BLUE  LINE  Percent  frequency  of  wave  height  >3  5 meters  (12  feet! 

RED  LINE  Percent  frequency  of  wove  height  >6  meters  (20  feet 
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/Cumulative  percent  frequency 
of  visibilities  less  than  the 
visibility  intersected  by  the 
curve 
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An  asterisk  indicates  that  the  percentage  was  based  on  10  30 
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Cumulative  percent  frequency  of  mdicof 
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The  amount  intersected  by  The  curve 

Number  of  observations  containing  total 
cloud  amount 

Obscurations 
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46  of  all  low  cloud  amounts  were 
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■ X . An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 

If  8?  I 0 * A vo,'ons  w,n^  direction,  total  and  low  cloud  amount  0 replaces 

w bar  graph  when  no  low  cloud  amounts  >5  8 were  observed  with 

a wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
observations  ol  total  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 

Low  cloud  amount  Percent  frequency  of  observations  from  each  direction  and  calm  that 
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low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of 
specified  low  cloud  ceilings  (hundreds  of  feet)  and 
visibilities  (nautical  miles) 

Low  cloud  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  (h)  when  low  cloud  amount 
(Nh)  .s  >5  8 
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Obscurations  are  included  under  ceiling  0 <1  5 


N C (no  ceiling)  includes  bases  of  clouds  >8000 
feet  as  well  as  occurrences  of  Nh  <5  8 

(2°  of  all  observations  reported  ceiling  >1000  but 

<2000  feet  simultaneously  with  visibility  >5  but  <10  nautical  miles  I 

• indicates  < 5%  but  >0 
Number  of  observations 


Percent  frequency  of  low  cloud  ceiling  >1000  feet  (or  no  I 
cloud  ceiling)  ond  visibility  >5  nautical  miles 

Percent  frequency  of  low  cloud  ceiling  <600  feet  and  or 
visibility  <2  nautical  miles 
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Wave  direction  and  height 

Direction  frequency  (top  scale)  Bars  represent  percent  frequency  of  waves 
from  each  direction 

Height  frequency  (bottom  scale)  Printed  figures  represent  percent  frequency  of 
wave  heights  observed  from  each  direction 
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— - (With  NW  winds,  the  mean  temperature 
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was  computed  from  10  30  observations 
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RED  LINE  Percent  frequency  of  temperature  >20°C  (68°F) 
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Wind  speed  and  air  temperature 

Percent  frequency  of  simultaneous  occurrence 
of  specified  temperature  (°C)  and  wind  speed 
(knots) 

(?%  of  all  observations  reported  temperature  2 3 
C simultaneously  with  wind  speed  of  22  33  kts 

• Indicates  < 5%  but  >0 
Number  of  observations 

Use  of  this  table  in  determination  of  Potential 
Superstructure  Icing  is  explained  in  the  text 
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• _ — (34%  of  all  NE  winds  were  accompanied 

by  precipitation,  of  which  14%  was 
liquid  and  20%  was  snow.) 

! \ An  asterisk  in  the  column  for  a given 

direction  or  calm  indicates  that  the 

percentage  was  based  on  10  30 

observations  of  present  weather  and  wind  direction 

t*-!  0 replaces  bar  when  no  precipitation  was  observed  with  winds 

f I fl  from  a given  direction  or  calm  No  bar  graph  is  presented  if 

I X I less  than  10  observations  containing  present  weather  were 

t I X reported  for  a given  direction  or  calm 
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Visibility 

Number  of  observations 

/Cumulative  percent  frequency 
of  visibilities  less  than  the 
visibility  intersected  by  the 
curve 

■ — (37%  of  all  visibilities  reported  were 
<10  nautical  miles  ) 

The  table  below  the  graph  indicates 
percent  frequency  of  occurrence  of 
visibility  <2  nautical  miles  versus 
wind  direction 

♦ indicates  < 5%  but  >0  0 indicates 

that  no  visibilities  <2  nautical  miles  were  observed  with  winds 
from  a direction  or  calm  No  percentage  is  given  if  less  than  10 
observations  were  available  for  visibility  and  wind  direction 
An  asterisk  indicates  that  the  percentage  wos  based  on  10  30 
observations  of  visibility  and  wind  direction 

— [13%  of  all  S winds  were  accompanied  by  visibilities  <2  nautical  miles  ) 
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BLUE  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 
RED  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 
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Cumulative  percent  f*equency  of  indicat 
ed  cloud  amount  equal  to  or  toll  than 
the  amount  intersected  by  the  curve 

>f  observations  contommg  total 


- Total  Cloud  Amount 
__  Low  Cloud  Amount 
ClOUD  AMOUNT  IN  flGMTMS 


a-— Number  ol 
-w  cloud  omount 

^ - Obscurations 

77  of  oil  total  ‘loud  omounts  were 
<7  8 

46  of  all  low  doud  omounti  weft 

<2  8 

28  of  all  S £ winds  were  accompanied 
by  k>w  cloud  amount s ^5  8 and  14 
by  low  cloud  amounts  >7  8 

>-  An  asterisk  indicates  that  the  percentage  s based 
A vot.ons  ol  wind  direction  total  ond  low  cloud  am. 
JU  bar  graph  when  no  low  cloud  amounts  ^5  8 wet 
M c a wind  direction  or  calm  0 or  bo'  is  omitted  wh« 
observations  ol  total  and  low  cloud  amount  Irom 
or  calm  i$  less  than  10 

jnt  Percent  frequency  ol  observations  Irom  each  direct* 
ned  by  low  cloud  amounts  >5  8 and  >7  8 
clouds  with  bases  <8000  lee' 


BLUE  LINE  Percent  frequency  of  total  cloud  amount  <2  8 
RED  LINE  Percent  frequency  of  low  cloud  amount  >5  8 


CLOUD  COVER 


ClOUO  AMOuN*  IN  EIGHTHS 


cloud  amoun * in  eighths 


ClOUD  AmQjN*  In  eighths 


CiO jG  «MQuNT  in  e ighths 


C. ObO  OHOuNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


ClOUD  AMOUNT  IN  eighths 


CLOUD  AMOUN 


ClOUD  AMOUNT  IN  EIGHTHS 


C . OUD  AMOUNT  IN  EIGHTHS 


c.  o oMCuN’  :n  e ighths 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUO  AMOUNT  IN  EIGHTHS 


CLOUD  AMOUN'  IN  EIGHTHS 


CLOUO  AMQUNT  IN  EIGHTHS 
0 1 2 3 4 5 6 7 0 


CvOUC  AHQ  ,n’  In  E IGh'hS 


CLOUO  AMOUNT  IN  1 1 OH  T HS 


CLOUD  AMOUNT  IN  EIGHTHS 


CLOUO  AMOUNT  IN  EIGHTHS 


CLOUO  AMOUNT  IN  EIGHTHS 
0 1 2 3 4 5 6 18 


CLOUD  AMOUNT  IN  EICm’HS 


C. OUD  AMOUNT  IN  E IGh-mS 


INSUFFICIENT 

DATA 


Graphs  represent  the  ob|ective  compilation  of  available  data  lor  specified  areas  without  regard  to 
The  i sopleth  analyses  opposite  page  are  based  on  all  available  data  subiectively  adjusted  where 


CLOUO  amount  in  eighths 
0 12  3 4 5 6 18 

Cloud  amount  in  EIGHTHS 
,000  ••  2 3 4 5 6 : 8 

CLOUO  AMOUNT  IN  EIGHTHS 
- co  0 I 2 3 4 5 6 7 8 

ClOUO  AMOUN*  IN  EIGHTHS 
0 1 2 3 4 5 6 7 6 

CLOUO 
•00?  1 

AMOUN*  IN  EIGHTHS 

2 3*  5 6 7 8 

704  S' 

„ 25 2 / 

90  / 

879 

90  <--y 

l>°  J 

4*» 

90 

17 

/ 

80  / 

80  • J 

80  / 

80 

*f 

/ 

70  / 

70  / / 

10  / 

70 

r j 

/ 

60  / 

60  / 

60  / 

60 

j j 

j 

•/.  50  7 

X SO  • / 

I 50  ,’f 

X 50 

t J 

J 

40  J J 

.0  ; / 

40  / 

•0 

• 

30  * -S 

30  / 1 

30  / / 

30  | 

j j 

20  — ^ 

10 

iJ' 

10 

20  ._/  S 

10„Lc_ 

2C  / 

10  r ^ 

o >-  — - 

AUGUST 


CLOUD  AMOUN'  IN  EIGHTHS 
,0  1 2345678 

ari7o  n 


CLOUD  AMOUNT  IN  EIGHTHS 
„ 0 : 2 3 4 S 6 7 0 


Cl OUO  AMOUNT  IN  EIGHTHS 

1510 

9C 


ClOUD  AMOUN-  IN  eighths 

ICO?  12  3 4 % 6 l « . 

1 36  3 X 

90 ; / 
bo  I y 

70  / 

60  I J 


*•  N { E SE  S S w w N w C 


CLOUD  PMOUN'  IN  EIGhtmS 


N NE  E SE  S SW  W NW  C 


ClOUD  AMOUNT  IN  EIGHTHS 


ruLj 

N NE  E SE  S Sw  w NW  C 


CLOUD  AMOUNT  IN  EIGHTHS 


0 12  3 

4 S 6 7 0 

363 

/ 

/; 
/ / 

' 

M 

X 1 

C_OUD  AMOUNT 
••  2 3 4 


IN  EIGHTHS 
5 6 t 8 


CIOUO  PMOUN’ 
-01234 


IN  EIGh’hS 

S 6 7 8 


N NE  E SE  S Sw  w NW  C 
16 

CLOUD  AMOUNT  IN  EIGh'HS 
. 0 1 2 3 4 5 6 7 8 
J1747 


CLOUD  AMOUNT 

:?!  ? V 

1199  . 


IN  EIGH'HS 
5 6 7 8 


CLOUD  PMOUN' 
-01234 


Sw  W NW  C 

18 

IN  EIGHTHS 
5 6 7 0 

~I  1 


ClOUO  AMOUNT  IN  EIGHTHS 

• « 6 a 

0 (Tae  71 


6C;  \ 

5C  A > 

i : 


cloud  amount  in  eighths 

,,  012  3 4 5 6 7 8 


CLOUD  AMOUNT  IN  EIGHTHS 
n 0 1 2 3 4 5 6 7 8 


N NE  E SE  S SW  W NW  C 

31 

CLOUD  AMOUNT  IN  EIGHTHS 

' ? J , 

1455  X 

90  X 


N NE  E SE  S SW  W NW  C 

25 

CLOUD  AMOUNT  IN  EIGHTHS 
0 0 1 2 3 4 5 6 8 

fa???  y 1 


CLOUD  AMOUNT 

kx-3  4- 


SW  W NW  C 

26 

IN  EIGHTHS 
5 6 7 8 

n 


60  I m X 

* 50  I %.'/ 


ioo  rX 

6S9 

90  I 
80 
7° 

60 
X 50 
40 

30  Y> 


ClOUO  AMOUNT 
0 12  3 4 


SW  W NW  C 

27 

IN  EIGHTHS 
5 6 7 8 


N NE  E SE  S SW  W NW  C 

32 

CLOUO  AMOUNT  IN  EIGHTHS 
0 1 2 3 4 5 6 7 8 

~ r>  °62  x"  i 


N NE  E SE  S SW  W NW  C 

33 

CLOUD  AMOUNT  IN  EIGHTHS 
,012345678 
[669  ' TT 


ii. mn 

N NE  E SE  S SW  W NW  C 


CLOUO  AMOUNT  IN  EIGHTHS 
, 0 1 2 3 4 5 6 7 8 


N NE  E SE  S SW  W NW  C 


CLOUD  AMOUNT  IN  EIGHTHS 

mlJU  JLiJL.y-I.i-, 

p*9  J 1 

90  I // 

8C  I // 


N NE  E SE  S SW  W NW  C 

35 


N NE  E SE  S Sw  w NW  C 

36 


ClOUD  AMOUNT 

1000  J— 1-L-i- 

45 


IN  EIGHTHS 

5 6 7 8 


CLOUO  AMOUN’ 
,01234 


IN  EIGH'HS 
b 

f 


H NE  E SE  S SW  w NW  C 

41 

cloud  amount  in  eighths 
. nn  0 '•  2 3 4 5 6 7 8 

n 


II 

N NE  E SE  S SW  W NW  c 


CLOUD  AMOUN'  IN  EIGHTHS 
,012345670 


N NE  E SE  S SW  W NW  C 

43 


N NE  E SE  S SW  W NW  c 

44 


N NE  E SE  S SW  W NW  C 

45 


INSUFFICIENT  INSUFFICIENT  INSUFFICIENT 
DATA  DATA  DATA 


N NE  E SE  S SW  A NW  c 


N NE  E SE  S Sw  W NW  c 


N NE  E SE  S Sw  w NW  c 


n!  the  objective  compilation  of  available  data  lor  specified  areas  without  regard  to  suspected  biases 
blyses  opposite  page  are  based  on  all  available  data  sub|ectively  ad(usted  where  bias  was  evident 


199 


AUGUST 


low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of 
specified  low  cloud  ceilings  (hundreds  of  feet)  and 
visibilities  (nautical  miles) 

low  cloud  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  fh)  when  low  cloud  amount 
(Nh)  is  >5  8 

Obscurations  are  included  under  ceiling  0 <1  5 
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N C ',no  ceiling;  includes  bases  of  clouds  >8000 
feet  as  well  as  occurrences  of  <5  8 

2 of  all  observations  reported  ceiling  > 1000  but 

<2000  feet  nmultaneouily  with  visibility  >5  but  <10  nautical  mile s.) 

• indicates  < 5%  but  >0 
Number  of  observations 


Percent  frequency  of  low  cloud  ceiling  >1000  feel  (or 
cloud  ceiling)  and  visibility  >5  nautical  miles 

Percent  frequency  of  low  cloud  ceiling  <600  feet  and 
visibility  <2  nautical  miles 
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*'■'  Total  Cloud  Amount  Cumulative  percent  frequency  of  indicat 

— «■'"  Low  Cloud  Amount  ed  cloud  amount  equal  to  or  less  than 


the  amount  intersected  by  the  curve 

Number  of  observations  containing  total  vv.  - — ^ 

« cloud  amount  \ 

-Obscurations  " t" — - * ^ 

■ (77%  of  all  total  cloud  amounts  were  'N. 

<7  8 1 

46  of  all  low  cloud  amounts  were 
<2  8.) 

28  of  all  SB  winds  were  accompanied 
by  low  cloud  amounts  >5  8 and  14 
by  low  cloud  amounts  > 7 8 

An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 
■ vations  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
U bar  graph  when  no  low  cloud  amounts  ^l5  8 were  observed  with 
a wind  direction  or  calm  0 or  bar  is  omitted  when  number  of 
observations  of  total  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 

Low  cloud  amount  Percent  frequency  of  observations  from  each  direction  and  calm  that 
were  accompanied  by  low  cloud  amounts  >5  8 and  >7  8 
Low  clouds  are  clouds  with  bases  <8000  feet 
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BLUE  LINE  Percent  frequency  of  total  cloud  amount  <2  8 
RED  LINE  Percent  frequency  of  low  cloud  amount  >5  8 
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Low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of 
specified  low  cloud  ceilings  (hundreds  of  feet)  on 
visibilities  (nautical  miles! 

Low  cloud  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  (h)  when  low  cloud  amount 

(Nh)  is  >5  8 
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Obscurations  are  included  under  ceiling  0 <1  5 


N C (no  ceiling)  includes  bases  of  clouds  >8000 
feet  as  well  as  occurrences  of  <5  8 

(2“o  of  all  observations  reported  ceiling  > 1000  but 

<2000  feet  simultaneously  with  visibility  >5  but  <10  nautical  miles  I 

• indicates  < 5%  but  >0 
Number  of  observations 


Percent  frequency  of  low  cloud  ceiling  >1000  feet  (or 
cloud  ceiling)  and  visibility  >5  nautical  miles 

Percent  frequency  of  low  cloud  ceiling  <600  feet  and 
visibility  <2  nautical  miles 
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SURI 


Cumulative  percent  frequency 
of  temperatures  equal  to  or 
less  than  the  temperature 
intersected  by  the  curve 


(70%  of  all  temperature s were  <10  3 
°C  or  <505  °F.) 


S Standard  deviation  of  temperatures 

rci 


Mean  temperature  for  each  wind 
direction,  calm  and  for  all  data 
combined  are  represented  by  dots 

IWith  NW  winds,  the  mean  temperature 
was  9 4 °c  or  48  9 °F  I 


Indicates  that  the  mean  temperature  for  a direction  or  calm 
was  computed  from  10  30  observations 


The  mean  temperature  is  omitted  when  less  than  10  observations  for  a direction  or  calm  were  available 


BLACK  LINE  Mean  air  temperature  (°C) 

RED  LINE  Percent  frequency  of  temperature  >20°C  (68°F) 
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TEMPERATURE  EXT 


Wind  speed  and  oir  temperature 

Percent  frequency  of  simultaneous  occurrence 
of  specified  temperature  (°C)  and  wind  speed 
(knots) 

(!°o  of  all  observations  reported  temperature  2 3 
°C  simultaneously  with  wind  speed  of  22  33  lets.) 
• Indicates  < 5%  but  >0 
Number  of  observations 

Use  of  this  table  in  determination  of  Potential 
Superstructure  Icing  is  explained  in  the  text 
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BUCK  LINE  Percent  frequency  of  T H index  >24°C  (75  2"F|  (discomfort 
may  be  experienced  due  to  heat) 

BLUE  LINE  Minimum  (1%|  „„  temperature  CC)  (1%  of  the  temperatures 
were  equal  to  or  less  than  the  given  value) 

RED  LINE  Maximum  (99%)  o.r  temperature  ("Cl  (1%  of  the  lemperatun 
were  greater  thon  the  given  value) 
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the  objective  compilation  of  available  data  for  specified  areas  without  regard  to  suspected  biases 
•ses  (opposite  page)  are  based  on  all  available  data  sub|ectively  adjusted  where  bias  was  evident 


241 
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Sea  surface  temperature 
Number  of  observations 

/Cumulative  percent  frequency 
of  sea  surface  temperatures 
equal  to  or  less  than  the 
•emperoture  intersected  by 
the  curve 

60°-  of  all  observed  sea  surface 
temperatures  were  <2  1°C  or  < 35  8°F  ) 

S Standard  deviation  of  sea  surface 
temperatures  (°C) 


BLACK  LINE  Mean  sea  surface  temperature  (°C) 

BLUE  LINE  Minimum  (1%)  sea  surface  temperature  (°C)  (1%  of  the 

temperatures  were  equal  to  or  less  than  the  given  value 

RED  LINE  Maximum  (99%)  sea  surface  temperature  (°C)  (1%  of  the 
temperatures  were  greater  than  the  given  value) 
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Visibility 

Number  ol  observations 


/Cumulative  percent  frequency 
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visibility  intersected  by  the 
curve 

— (37°  of  all  visibilities  reported  were 
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The  table  below  the  graph  indicates 
percent  frequency  of  occurrence  of 
visibility  <2  nouficol  miles  versus 
wind  direction 
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viSiSiliTv  in  nauticai  mil t s L from  a direction  or  calm  No  percentage  is  given  if  less  than  10 
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n ni  i Sf  s sw  w nw  c observations  of  visibility  and  wind  direction 
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Wmd  speed  and  air  temperature 


WIND  SPEED  [ktsl 
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Use  of  this  table  in  determination  of  Potential 
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freezing  rain  and  freezing  drizzle)  and  snow 
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_ — * — - (34°  of  all  NE  winds  were  accompanied 

by  precipitation , of  which  14  was 
liquid  and  20  was  snow 

An  asterisk  in  the  column  for  a given 
direction  or  calm  indicates  that  the 
percentage  was  based  on  10  30 

observations  of  present  weather  and  wind  direction 

, _ -yt  0 replaces  bar  when  no  precipitation  was  observed  with  win 

I | from  a given  direction  or  calm  No  bor  groph  is  presented  if 
| X I less  than  10  observations  containing  present  weather  were 
fIX  reported  for  a given  direction  or  calm 
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Visibility 

—4  — Number  of  observations 

J S Cumulative  percent  frequency 

f f of  visibilities  less  than  the 

I visibility  intersected  by  the 

y Curve 

— (37%  of  all  visibilities  reported  were 
<10  nautical  miles.) 

The  table  below  the  graph  indicates 
percent  frequency  of  occurrence  of 
visibility  <2  nautical  miles  versus 
wind  direction 

— * indicates  < 5%  but  >0  0 indicates 
/<  j j that  no  visibilities  <2  nautical  miles  were  observed  with  winds 
l from  a direction  or  calm  No  percentage  is  given  if  less  than  10 
| observations  were  available  for  visibility  and  wind  direction 
t9  | An  asterisk  indicates  that  the  percentage  was  based  on  10-30 
C observations  of  visibility  and  wind  direction 

(13%  of  all  S winds  were  accompanied  by  visibilities  <2  noufico/  miles.) 
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CLOUD  AMOUNT  in  EIGHTHS  the  amount  intersected  by  the  curve 
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^ -Obscurations 
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/ / <7  8.) 
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/ / '28  > of  all  SE  winds 


were  accompanied  \ 
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Low  cloud  amount  Percent  frequency  of  observations  from  each  direction  and  calm  that 
were  accompanied  by  low  cloud  amounts  >5  8 and  >7  8 
Low  clouds  are  clouds  with  bases  <8000  feet 
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Low  cloud  ceiling  Visibility 

Percent  frequency  of  simultaneous  occurrence  of  — 
specified  low  cloud  ceilings  (hundreds  of  feet,  and 
visibilities  (nautical  miles' 

Low  cloud  ceiling  heights  are  estimated  from  the  S' 

height  of  low  clouds  (h)  when  low  cloud  amount  / 
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Sea  level  pressure  and  mean  wind 
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WAVES  ( 


Wave  direction  and  height 

Direction  frequency  (top  scale)  Bars  represent  percent  frequency  of  waves 
from  each  direction 

Height  frequency  (bottom  scale)  Printed  figures  represent  percent  frequency  of 
wave  heights  observed  from  each  direction 
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Visibility  j 

Number  ol  observations 

/Cumulative  percent  frequency  \ 

of  visibilities  less  than  the  « 

visibility  intersected  by  the 

curve 

!37°"  of  all  visibilities  reported  were 
<10  nautical  miles.) 

The  table  below  the  graph  indicates 
percent  frequency  of  occurrence  of 
visibility  <2  nautical  miles  versus 
wind  direction 

• indicates  < 5%  but  >0  0 indicates 

that  no  visibilities  <2  nautical  miles  were  observed  with  winds 
from  a direction  or  calm  No  percentage  is  given  if  less  than  10 
observations  were  available  for  visibility  and  wind  direction 
An  asterisk  indicates  that  the  percentage  was  based  on  10  30 
observations  of  visibility  and  wind  direction 

(13%  of  all  S winds  were  accompanied  by  visibilities  <2  nautical  miles  ) 
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RED  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 
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~ Total  Cloud  Amount 
- — Low  Cloud  Amount 

ClOUO  AMOUNT  IN  EIGHTHS 


Cumulative  percent  frequency  of  indicat 
ed  cloud  amount  equal  to  or  less  than 
the  amount  intersected  by  the  curve 

Number  of  observations  containing  total 
cloud  amount 

Obscurations 


amounts  were 


f — -• — (28%  of  all  S E winds  were  accompanied  ' 

by  low  cloud  amounti  >5  8 and  14% 

Uby  low  cloud  amounts  >7  8 ) 

„ , S*' — An  asterisk  indicates  that  the  percentage  is  based  on  10  30  obser 

I q T JL  nations  of  wind  direction,  total  and  low  cloud  amount  0 replaces 
s bar  graph  when  no  low  cloud  amounts  >5  8 were  observed  with 

w w nw  c Q wmtj  direction  or  calm  0 or  bar  is  omitted  when  number  of 

observations  of  total  and  low  cloud  amount  from  a wind  direction 
or  calm  is  less  than  10 

Low  cloud  amount  Percent  frequency  of  observations  from  each  direction  and  calm  that 
were  accompanied  by  low  cloud  amounts  >5  8 and  >7  8 
Low  clouds  are  clouds  with  bases  <8000  feet 


BLUE  LINE  Percent  frequency  of  total  cloud  amount  <2  8 
RED  LINE  Percent  frequency  of  low  cloud  amount  >5  8 
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Low  cloud  ceiling  Visibility 

Percent  frequency  of  simultoneous  occurrence  of 
specified  low  cloud  ceilings  (hundreds  of  feet!  and 
visibilities  (nautical  miles) 

low  cloud  ceiling  heights  ore  estimated  from  the 
height  of  low  clouds  (h)  when  low  cloud  amount 

(Nh)  ,s  >5  8 


VISIBILITY 


Obscurations  ore  included  under  ceiling  0 <1  5 


N C (no  ceiling)  includes  bases  of  clouds  >8000 
feet  as  well  as  occurrences  of  <5  8 

(2'  u of  oil  observations  reported  ceiling  >1000  but 

<2000  feet  simultaneously  with  visibility  >5  but  <10  noutical  miles  ) 

• indicates  < 5%  but  >0 
Number  of  observations 


Percent  frequency  of  low  cloud  ceiling  >1000  feet  (or 
cloud  ceiling)  and  visibility  >5  nautical  miles 

Percent  frequency  of  low  cloud  ceiling  <600  feet  and 
visibility  <2  nautical  miles 
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DECEMBER 


Percent  frequency  of  occurrence  of  specified 
wind  speed  in  knots,  visibility  'Vsby)  in  nautical 
miles,  and  low  cloud  ceiling  LCCi  in  hundred s 
of  feet 

Low  cloud  ceiling  heights  are  estimated  from  the 
height  of  low  clouds  (h)  when  low  cloud  amount 

(Nh)  is  >5  8 

2 of  the  observations  reported  wind  speeds  of 
II  21  knots,  a low  cloud  ceiling  <1000  feet 
and  or  visibility  <2  nautical  miles 

N C no  ceilmg)  includes  bases  of  clouds 
>8000  feet  as  well  as  occurrences  of  <5  8 

• indicates  < 5%  but  >0 


WIND  SPEED  (knots) 


iservations 


Conditions  for  Carrier  Operations 

Percent  frequency  of  optimum  conditions  ICC  >5000  ft.  or  no 
LCCi,  Vsby  >5  nm  and  Wind  11  21  kts 

Percent  frequency  of  poor  conditions  Any  one  of  the  following 
constitutes  poor  conditions  LCC  <300  ft.  Vsby  <i  nm  , Wind 
<6  or  >34  kts 

Satisfactory  conditions  between  poor  and  optimum 
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PART  II  OCEANOGRAPHY 


FIG.  1 PREVAILING  SURFACE  CURRENTS  WINTER,  (JULY,  Al 


316 


ACE  CURRENTS  WINTER,  (JULY,  AUGUST,  SEPTEMBER) 


FIG.  2 PREVAILING  SURFACE  CURRENTS  SUMMER,  (JANU 


-ACE  CURRENTS  SUMMER,  (JANUARY,  FEBRUARY,  MARCH) 
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FIG.  3 TIDAL  AND  LOCAL  CURRENTS 
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■ -»  Flood  current  ebb  current 
sets  in  reverse  direction 
F2  0 Flood  current  speed  in  knot'. 

E3  0 Ebb  current  speed  in  knots  • \ O 


OPOBO  RIVER 

The  flood  current  begins  4 I 4 hours  before  high  water  and  runs  5 
hours,  the  ebb  current  begins  1 1 2 hours  after  high  water  and  runs  5 
hours  Slack  before  ebb  occurs  3 4 hour  after  high  water  and  lasts 
3 4 hour,  slack  before  flood  occurs  1 hour  after  low  water  and  lasts  1 
hour 


1 In  (lie  vicinity  of  the  rocks  about  2 miles  above  the  entrance  to  Riviere  Forecanah  the  ebb  is  very  strong  and  causes 
dangerous  overfalls 

2 In  the  entronce  to  the  Riviere  Soumbouya  the  tidal  currents  follow  the  direction  of  the  passage  The  ebb  is  very 
strong 

3 Off  lie  Rooma  the  flood  sets  northeast  and  the  ebb  southwest  at  speeds  of  I 2 to  I 5 knots 

In  Grande  Passe,  near  the  southwest  tip  of  Conakry,  the  flood  sets  northwest  and  the  ebb  southeast  In  the  entrance  to  the 
port  the  flood  sets  northeast  at  speeds  as  high  as  2 7 knots  and  the  ebb  southwest,  occasionally  at  speeds  greater  than  3 0 
knots 

Off  Conakry,  the  tidal  currents  are  irregular  The  flood  sets  north  at  a maximum  speed  of  2 0 knots  at  the  entrance  and 
northeast  in  the  harbor  basm  at  a slightly  greater  speed  from  2 to  4 hours  after  low  water  The  ebb  sets  in  the  opposite 
direction  at  speeds  ol  about  1 5 knots  in  the  harbor  and  about  2 2 knots  in  the  entrance  from  about  1 hour  15  minutes  to  4 
hours  15  minutes  after  high  water  Off  the  end  of  the  wharf  the  sea  is  very  choppy  when  the  ebb  is  strong 

North  of  lie  De  Kassa,  in  Posse  Du  Nord.  the  currents  are  very  strong  and  cause  overfalls  even  in  depths  of  5 fathoms 

4 At  the  entrance  to  Baie  De  Sangarea,  the  flood  sets  northeast  On  the  rivers  leading  inland  from  the  head  of  the  bay 
the  flood  currents  average  2 0 to  2 5 knots  and  the  ebb  even  stronger  Slack  wafer  is  of  short  duration 

5 Off  Rio  Pongo  the  current  may  set  northeast  for  several  days  at  a time  during  October  and  November 

The  tidal  currents  are  strong  m the  bend  west  ol  Gondoh  Fandi  In  Barre  De  Sable  the  flood  sets  north  northeast 
across  the  channel  and  the  ebb  southwest,  sweeping  obliquely  toword  the  bank  on  the  south  side  of  the  channel  In 
Barre  De  Vase  the  flood  sets  northeast  and  the  ebb  south  southwest  The  speed  vanes  from  1 5 to  3 0 knots  after  heavy 
rams 

6 At  the  entrance  to  Rio  Nunez  the  flood  generally  sets  northeast  and  the  ebb  in  the  opposite  direction  They  both 
attain  a maximum  speed  of  3 0 knots  Upriver  from  Victoria  the  tidal  currents  are  very  strong 


Currents  in  the  vicinity  of  Opobo,  New  Colabar.  River  Bonny,  Nun  Branch 
and  River  Brass  Rivers  at  springs  during  the  dry  season 


» Flood  current  ebb 
current  sets  in  reverse 
direction 

F2  0 f d peed 

m knots 

E3  OEbb  current  speed  m 
knots 


NUN  BRANCH 

At  Akassa  the  flood  current  begins  4 1 4 hours 
before  high  water  and  runs  for  5 1 4 hours  the 
ebb  begins  1 3 4 hours  after  high  water  and 
runs  lor  5 1 4 hours  Slack  before  ebb  occurs  1 
hour  after  high  water  and  lasts  lor  3 4 hour 
slack  before  flood  occurs  1 hour  after  low  water 
and  lasts  for  3 4 hour  At  spring  tides  m Decern 
her  the  ebb  current  runs  for  8 hours  at  a rate  of 
4 to  5 knots  In  the  rainy  season  there  is  a cur 
rent  of  4 to  5 knots  along  'he  whot  ves  of  Akassa 


The  floott 
high  wa'r" 
rent  bey.' 

5 1 4 hour 
high  wa*r- 
OCCUrs  3 4 
hour  A'  spi 
ebb  i urr  i*  - 
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Kl  currents 


*-  Flood  current  (ebb  current 

sets  in  reverse  direction) 

F2.0  Flood  current  speed  in  knots 

E3  0 Ebb  current  speed  in  knots  V*  1 O 


OPOBO  RIVER 

The  flood  current  begins  4 I 4 hours  before  high  water  and  runs  5 
hours,  the  ebb  current  begins  1 1 2 hours  after  high  water  and  runs  5 
hours  Slack  before  ebb  occurs  3 4 hour  after  high  water  and  lasts 
3 4 hour,  slock  before  flood  occurs  1 hour  after  low  water  and  lasts  I 
hour 
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Currents  m the  vicinity  of  Opobo,  New  Calabar,  River  Bonny.  Nun  Bronch 
and  River  Brass  Rivers  at  springs  during  the  dry  season 


NEW  CALABAR  RIVER  AND  RIVER  BONNY 
At  the  River  Bonny  bar  the  flood  current  begins  5 1 2 hours  before  high  wate 
and  runs  for  6 hours,  the  ebb  current  begins  1 hour  after  high  water  and  runs 
5 hours  Slack  before  ebb  occurs  1 2 hour  after  high  water  and  lasts  I 2 hour 
slack  before  flood  occurs  at  low  water  and  lasts  I 2 hour 


NUN  BRANCH 

At  Akassa  the  flood  current  begins  4 I 4 hours 
before  high  wafer  and  runs  for  5 I 4 hours,  the 
ebb  begins  I 3 4 hours  after  high  water  and 
runs  for  5 I 4 hours  Slack  before  ebb  occurs  1 
hour  after  (ugh  water  and  lasts  for  3 4 hour 
slack  before  flood  occurs  I hour  after  low  wafer 
and  lasts  for  3 4 hour  At  spring  tides  m Decern 
ber  the  ebb  current  runs  for  8 hours  at  a rate  of 
4 to  5 knots  In  the  rainy  season  there  is  a cur 
rent  of  4 to  5 knots  along  the  whar  ves  of  Akassa 


RIVER  BRASS 

The  flood  current  begins  4 3 4 hours  before 
high  water  and  runs  5 3 4 hours,  the  ebb  cur 
rent  begins  1 I 2 hours  after  high  water  and  runs 
5 I 4 hours  Slack  before  ebh  occurs  1 hour  after 
high  water  and  lasts  1 2 hour  slack  before  flood 
occurs  3 4 hour  after  low  water  and  lasts  I 2 
1 At  spring  tide  during  the  rainy  season  the 
cub  current  attains  a speed  of  5 I 2 knots 


FIG.  3 TIDAL  AND  LOCAL  CURRENTS  (Cont'd) 


A River  current  slackens  at  limes  of  lidol  flood  strengths 
B River  current  is  ahout  I 2 fathom  deep 

C Subsurface  flood  and  ebb  currents  range  from  nil  to  about  0 5 knots 
D River  current  is  about  3 to  5 fathoms  deep 

E River  current  extends  to  the  bottom  and  is  particularly  strong  at  strength  of  ebb 
Tidal  Currents  River  Currents 

77T  * Flood  strength  Strong 

Ebb  strength  ► Moderate 

Weak 

W Southern  winter  speed 
S Southern  summer  speed 


speed  i 


» Flood  current  ebb 
current  sets  in  reverse 
direction 

F2.0  Flood  curro  I if d 
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CALABAR  RIVER 

During  the  d»y  season  December  through  early  March  the  flood  throughout 
the  nver  as  far  as  Calabar  begins  4 I ? hours  before  high  water  and  runs 
for  5 hours  attaining  its  greatest  velocity  2 3 4 hours  before  high  water  Dur 
• ng  the  ebb  the  current  begins  1 I 2 hours  after  high  water  and  runs  5 3 4 
hours  attaining  its  greatest  velocity  4 1 4 hours  after  high  wa’er  SI  r V before 
ebb  lasts  for  I 2 to  I hour  slock  before  flood  1 4 to  3 4 hour 
Currents  in  the  vicinity  of  Calabar  River  at  springs  during  the  dry  season 
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CURRENTS  (Cont’d) 


■* Mood  current 

■■  ■ ♦ Ebb  current 
0 5 Mean  speed  n knots 


Three  or  four  hours  after  a southwesterly 
wind  starts  to  blow,  a countercurrent  sets 
out  of  the  harbor  The  maximum  difference 
in  recorded  water  levels  is  16  5 feet  (5  0 
meters 
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► Flood  current  (ebb 

current  sets  in  reverse 
direction' 

F2 .0  Flood  current  speed 
in  knots 

E3.0  Ebh  current  speed  in 
knots 


CAIABAR  RIVER 

During  the  dry  season  December  through  early  March  the  flood  throughout 
•he  nver  as  far  as  Calabar  begins  4 I 2 hours  before  high  water  arid  runs 
5 hours  attaining  ’•  greatest  velocity  2 3 4 1 ms  before  high  water  Dur 
■ g the  ebh  the  current  begins  1 I 2 hours  after  high  water  and  runs  5 3 4 
1 nf.  attaining  its  greatest  velrx  it y 4 I 4 hours  after  high  water  Slock  before 
ebb  lasts  for  1 2 to  I hour,  slack  before  flood  1 4 to  3 4 hour 
Currents  m the  vicinity  of  Calabar  River  at  springs  during  the  dry  season 


FIG.  4 TIDE  RANGES,  TYPICAL  TIDE  CURVES,  AND  ICE 


Ti  i'  tide  s sem. diurnal  along  ilie  coasts  of  Africa,  die  toast  of  Brazil  south 
ward  to  about  21  30  S at  the  eastern  end  ol  the  Strait  of  Magellan,  and 
near  Puerto  Montt  Chile  The  tide  along  the  remaining  coasts  of  Brazil. 
Argentina  and  Chiie  are  mixed  Representative  tide  curves  display  the 
principal  characteristics  of  tide  during  various  lunar  phases 
Spring  Tide  Ranges  feet 

mm  <5 

5 To  10 
mm  io  To  15 
15  To  20 
^ 20  To  30 

30  To  40 

• location  ol  observations 

8 4 Mean  range 

9 2 Spring  range 


Areas  with  insufficient  data  are  not  colored 


Mean  range  is  the  difference  in  height 
between  mean  high  water  and  mean 
low  water,  spring  range  is  the  average 
of  the  tide  ranges  occurring  semi 
monthly  near  times  of  new  and  full 
moon 
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MIHW  Mean  1 wm  M gl.  W,i*e* 
MHIW  Mean  Highe-  low  Water 
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MHWS  Mean  High  Water  Springe 
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Moon  on  equator 
Moon  farthest 
north  of  equator 


The  average  height  o*  'he 
higher  low  wale". 

The  average  height  the 
high*!  high  water*. 

I tie  average  herght  ot  low  wa 
ten  occurring  near  the  hme  o' 
new  or  lull  moon  'spring  iirlei 
The  overage  heigt"  ot  high  wn 
ter*,  occurring  near  'he  time  ot 

new  oi  hi  i moon  sp'.ng  tides 
The  reference  level  hom  wtndi 
the  predated  tide  heights  are 
measured 

Moon  farthest 
south  of  equator 


The  ice  edge  diown  represents  r 
concentration  The  pack  ce  wttl 
pack  *ce  Data  concerning  the  m 
would  lall  south  of  56  S Da' t 
sparse  to  perform  any  mpanmgfi, 
loca’ed  between  80  vv  jnd  35  f 
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AL  TIDE  CURVES,  AND  ICE 


FIG.  5 MAJOR  OCEANIC  CURRENTS 


WEST  WIND  DRIFT 


CURRENTS 


WEST  WIND  DRIFT 


FIG.  5 MAJOR  OCEANIC  CURRENTS  (Cont'd) 


-■  Mo  y November 
— - — De- • mber  April 


Region  12  3)23 

Prevailing  direction  265  225  205  265  225  205 
Mean  speed  Wts  0 9 18  10  10  18  12 

Frequency*  30  , 80  60  40  80  60 

Maximum  peed  kis  3 0 4 5 3 5 3 2 5 0 4 0 

Prevailing  current  obs  to  total  obs  lor  region 
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AGULHAS  CURRENT 

li  o'  Agulhas  Current  is  a very  constant  coastal  current  that  sets  south  and  southwest  along  the 
southeast  coast  o*  Alnco  between  II'  S and  the  Cape  of  Good  Hope  Highest  speeds  and  greatest 
onvtancy  °re  observed  m the  vicinity  ol  the  100  fathom  curve  east  of  28  E within  Region  2 Here 
surface  current  is  strongest  during  February  through  April  when  about  17  percent  of  all  measur 
••d  speeds  in  'he  prevailing  direction  exceed  3 knots  particularly  between  31  30  and  33  30  S . 
wM-re  the  speed  occasionally  exceeds  5 knot*.  These  maximum  speeds  may  occur  at  any  time  but 
are  less  freci'  ent  from  May  through  July 

The  bgure  above  also  -.hows  the  .light  seasonal  change  in  the  boundary  of  the  Agulhas  Current  The 
'able  si.  eosonol  prevailing  direction  , speeds,  and  frequencies  The  graph  shows  mean  monthly 
•creeds  ( v surface  current  by  prevailing  direction  for  each  of  the  three  regions 

of  about  23  E.  m the  vicinity  of  Agulhas  Bank  the  current  divides  The  mom  part  continues 
westward  past  Cape  Agulhas,  the  second  part  turns  counterclockwise  and  sets  southeast  under  the 
•nH.ience  of  the  prevailing  westerly  winds  and  pari  of  the  east  setting  South  Allontic  Current  that 
l|ows  mto  the  Indian  Ocean  In  tins  latter  region  ihe  current  is  weaker  and  more  variable,  as  indi 
ated  by  lower  speeds  ond  frequencies  lor  Region  1 Current  speods  usually  do  not  exceed  2 knots, 
though  speeds  of  3 knots  or  more  occasionally  may  be  observed  Another  factor  which  will  tend 
• reduce  the  constancy  of  the  current  m Region  I is  the  countercurrents  between  the  coast  and  the 
Agulhas  Current,  where  east  and  northeast  sots  between  0 5 and  I 5 knots  may  occur  at  irregular 
ntervals  at  any  time  of  the  year 
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06*  0V  05 

oi  A. 

Maximum  speed  not  recorded. 


BENGUELA  CURRENT 

The  Benguela  Current,  a slow  moving  current  caused  mainly  tjy  the  prevailing  southeast 
trades  consists  of  a coastal  part  between  25  S and  0"  which  shows  considerable 
*ty  ond  a fairly  steady  oceanic  part  shown  in  Figure  above  Its  boundaries  • t-  ye  ve». 
and  it  is  most  constant  in  speed  ond  direction  between  Cape  Agulha-  ond  ob-out  .'5'  S »• 
region  it  sets  northwest  about  50  percent  of  the  time  and  *s  strongest  1 ;m  Noven-r  o • > 

July  when  speeds  may  reach  3 knots  ot  obout  35  S 17  E North  ol  25  S 'he  Bengue  ■ 
Current  is  slightly  more  variable  in  speed  ond  direction,  the  frequency  a*  'he  pteva'tmg  « 
west  set  falls  - .ghtly  below  50  percent  particularly  from  August  through  January 
Data  on  wind,  influencing  the  current  are  few  Observations  obtained  during  .1  2 reo>  pe'  ..  1 
along  the  southwest  African  coast  show  a mean  direction  of  about  169  during  all  seosons 
the  moan  wind  velocity  did  not  show  marked  seasonal  variations  Soothe* 'y  winds  appear 
more  persistent  with  increasing  dislonce  from  shore  bom  about  45  percent  yf  the  t.mr  w rhm 
40  miles  to  obout  80  percent  of  the  time  250  miles  offshore  and  touse  sign.be  v * difference 
between  coastal  and  Oceanic  currents 

At  about  25  S the  current  begins  to  widen  ond  the  mam  axis  is  located  loser  to  the  outer 
boundary  with  the  more  persistent  offshore  winds  Near  the  Equator  the  current  turn-  west 
ward  and  toms  the  Atlantic  South  Equatorial  Curren* 
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BENGUELA  CURRENT 

I be  Benguelo  Current  a slow  moving  Current  caused  mainly  by  (he  prevailing  southeast 
trade-,  con-  st-.  al  a coastal  part  between  75  S and  0 . wh.cb  shows  considerable  irregular 
■ly  and  a la.rly  steady  oceanic  pan  shown  m Figure  above  Its  bourdar.es  change  very  little 
and  .i  s most  constant  in  speed  and  direction  between  Cope  Agulhas  and  about  25  S In  tins 
region  .t  sets  northwest  about  50  percent  nl  the  time  and  is  strongest  from  November  through 
July,  when  speeds  may  reach  3 Imols  at  about  35'  S 1 7 E North  ol  25'  S the  Benguelo 
Current  ,s  si. ghtly  more  variable  in  speed  and  direction,  the  frequency  ol  the  prevailing  north 
west  set  falls  slightly  below  50  percent  particularly  Irom  August  through  January 
Data  on  winds  mfluen.  mg  the  current  are  lew  Observations  obtained  during  a 2 ye«;i  period 
a.ong  the  southwest  Alncoft  coast  show  a mean  direction  ol  about  169  during  a'l  seasons 
the  mean  wind  velocity  d-d  not  show  marked  seasonal  variations  Soulhe.ly  winds  appear 
more  persistent  with  increasing  distance  horn  shore  trom  about  45  percent  ol  the  time  within 
40  m.los  to  about  80  percent  ol  the  time  750  miles  offshore  and  cause  significant  ditferon.es 
between  coastal  and  oceanic  currents 

Ai  ol..).*  ?5  S Ih.  <u"*nl  b«9.n<  lo  »,d«.  mid  ll,<  nun.  „.,t  ,t  luculoH  do.ni  lo  if,.  oiiln. 
OOUOdor  . w.fb  l|i*  mo...  ollil.o.o  »,nd,  No,,)  Ill*  F.|u.|lor  ll.r  . „„nnl  ».  , 

w""l  oo.l  ,0.0.,  Iho  Atlantic  Solid,  touolor.  ll  Cwtont 
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ATLANTIC  SOUTH  EQUATORlAl  CURRENT 
O*  the  two  equatorial  currents  m the  Atlantic,  the  Atlantic  South  Equa 
tonal  Current  the  stronger  and  more  extensive  The  limits  of  this 
current  are  shown  m tfie  figure  above  The  muior  part  of  the  current  is 
located  south  a*  the  Equator,  the  central  portion  extending  to  about 
20  S The  light  shading  shows  the  nonhern  limit  of  the  current  during 
July  August  and  September  as  well  as  the  region  of  fastest  current 
where  speeds  average  from  I 0 to  15  knots  The  dark  shading  shows 
how  the  current  widens  during  January  February  and  March  when 
the  Atlantic  Equatorial  Countercurrent  dissipates  and  is  least  evident 
The  table  shows  average  principal  seasonal  variations  for  repre  .entq 
five  areas  ol  the  current  In  Region  A the  flow  .tightly  laster  and 
more  persistent  westward  during  the  northern  summer  .n  Region  B 
there  appears  to  be  the  least  variation  .r,  speed  and  frequency  m Re 
gion  C there  .s  a slightly  greater  .-asonal  l-unge  »n  direction,  speeds 
are  higher  during  the  northern  summer  and  the  percent  ol  observu 
hons  setting  in  the  prevailing  direction  .s  the  same  during  both  sea 
sons 


Boundary  during  July  and  August 

— — Boundary  during  January  and  February 

SOUTH  ATLANTIC  CURRENT 

Ihe  South  Atlantic  Current  counterpart  of  the  North  Atlantic  Current 
appea.  to  originate  mainly  Item  the  Brazil  Current  and  partly  bom 
the  northernmost  How  o»  the  West  Wind  Drift  west  ol  40  W Although 
surface  data  are  limited  the  table  sfnjws  the  mam  features  ol  the  cu. 
rent  during  July  and  August  m lour  speched  regions  shown  m the  hgUre 
above  Ihe  current  is  under  »h«.  influence  ol  the  prevailing  westerly 
winds,  the  constancy  and  speed  increase  bom  the  northern  boundary 
to  about  40  5 where  the  current  converges  with  the  West  Wind  Dub 
Maximum  speed  m Regions  A and  B .s  about  I 5 knots  and  m Region 
C about  7 0 knots 
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34  observations  ■ 

kho» 

v sets  even! 

D 

distill  nifed 

Irom 

315  clockwise  to  135'  i 

with 

a resultant 

How  of  045  at  a mean  speed  of  06  knot 
In  January  and  February  the  predominant  set  <\  eastward  and  the 
South  Atlantic  Current  ex.sts  mainly  south  of  30  S and  between  O' 
and  about  30  W Dm  mg  these  months  the  region  ol  variable  or  mde 
teiminrit*  How  between  the  Atlantic  South  Equ.ttor.nl  Current  c:nd  the 
South  Atlantic  Current  appears  to  widen  and  m, grate  southward  The 
motor  portion  of  the  South  Atlantic  Current  nurrows  and  becomes 
more  • onstont  with  a prevailing  set  eastward  at  a mean  speed  of  0 7 
knot  and  a maximum  speed  of  2 0 knots 
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FIG.  5 MAJOR  OCEANIC  CURRENTS  (Cont’d) 
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URRENTS  (Cont’d) 


BRAZIL  CURRENT 

The  Brazil  Current  .s  on  extension  of  rhe  Atlonl.c  South  Equafor.ol  Current  which  divide*  be 
tween  lotitude  7 S and  17  S.  depend, ng  on  the  nme  of  year  and  flows  southwest  parallel  to 
the  Brazil  coast  Off  Uruguay  at  about  35  S rt  meets  the  Falkland  Current  ond  the  two  cur 
rents  curve  toword  the  east  and  |Oin  the  South  Atlantic  Current 

The  approximate  seasonal  boundaries  of  the  Brazil  Current  a,e  shown  m the  figures  at  left  The 
prevailing  How  ,s  south  southwest  throughout  the  year,  but  the  boundaries  and  speeds  appear 
to  change  more  significantly  than  most  other  major  currents  The  mean  speed  of  the  Brazil 
Current  along  its  entire  length  .s  about  0 6 knot,  and  its  variation  in  speed  and  direct, on  ,s 
greater  throughout  the  year  than  that  of  the  mam  part  of  the  Atlont.c  South  Equator.nl  Current 
from  which  it  originates 

In  the  southern  winter  July  and  August  coastal  countercurrents  flow  along  the  major  part  of 
the  Brazil  coast  even  though  the  Brazil  Current  flows  at  greater  constancy  and  higher  speeds 
than  at  other  seasons  The  Brazil  Current  ,s  stronger  because  the  Atlantic  South  Equatorial 
Current  is  stronger  during  July  and  August  with  speeds  exceeding  2 5 knots  off  the  east  coast 
of  South  America  The  countercurrents  result  from  the  increase  m volume  of  seasonal  r.ver  d.s 
charge  of  the  Rio  de  la  Plata,  being  augmented  partly  by  a coastal  extension  o»  the  Falkland 
Current 

Hourly  measurements  of  the  Brazil  Current  indicate  many  changes  that  can  occur  m the  sur 
face  layer  Strong  tidal  characteristics  are  evident  and  the  current  appears  to  be  influenced 
also  by  prevailing  northerly  and  northeasterly  winds 


GUIANA  CURRENT  NORTH  BRAZIL  CURRENT 
The  Guiana  Current  is  o strong  persistent  northwest  How  along  the  northeast 
coast  of  South  America  between  5C  S ond  12  N that  may  at  times  attain  a 
speed  of  about  4 knots  It  originates  mainly  from  part  of  the  Atlantic  South  Equo 
tonal  Current  that  branches  northwestward  off  Cape  Natol  and  .*  augmented 
slightly  in  its  northern  part  by  the  Atlantic  North  Equatorial  Current  the  weaker 
of  the  two  equotor.ol  currents  m the  Atlantic  The  direction  of  the  current  remains 
constant  throughout  its  length  most  of  the  year  with  a frequency  of  about  85 
percent  Any  variations  are  primarily  m its  speed  as  shown  in  the  table 


Months 

Speed  knots' 

02 

05 

08 

11 

1 4 18  22 

24 

32 

37 

4? 
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Dir 

January 
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June 

38 

78 

119 

16  0 

16  9 16  7 16  2 

74 

21 

09 

03 

11602 

303 

July 

through 

December 

4 3 

9 4 

II  8 

147 

146  14  4 160 

88 

4 4 

1 3 

03 

8714 

303 

Percent  frequency  of  prevailing  NW  flow  by  speed  category 
The  current  oppears  to  be  somewhat  stronger  from  July  through  December  be 
tween  0 and  7 N and  from  January  through  June  between  5 S and  0 and 
between  7 and  1?  N Strongest  speeds  during  the  year  occur  between  I and 
6 N and  may  result  partly  bom  the  considerable  discharge  of  the  Amazon 
River 

The  surface  current  rose  shows  the  prevailing  How  ond  the  slight  variations  dur 
mg  two  6 month  periods  for  the  entire  length  of  the  current 
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APRIL  THROUGH  SEPTEMBER 


April  in  this  region  Arrows  show  the 

generol  monthly 
progression  of  the 
regions  of  the 

OCTOBER  THROUGH  MARCH  countercurrent 


ATLANTIC  EQUATORIAL  COUNTERCURRENT 
The  Atlantic  Equatorial  Countercurrent  flows  eastward  between  the  west  setting 
Atlantic  North  and  South  Equatorial  Currents  The  approximate  boundaries  and 
monthly  variations  in  extent  are  shown  m figure  above  The  surface  countercurrent 
is  best  defined  during  August  and  September,  when  it  extends  from  about  52  to 
10'  W and  |Oins  the  Guinea  Current  In  October  it  narrows  and  separates  info  two 
parts  at  about  7 N.  35c  W The  western  part,  which  appears  to  be  a region  where 
the  countercurrent  probably  sinks  and  Hows  eastward  beneath  the  equatorial  cur 
rents,  gradually  diminishes  in  size  to  the  west  northwest,  while  the  eastern  part  di 
mimshes  to  the  east  southeast  as  shown  in  the  lower  half  of  the  figure  above  The 
greatest  separation  occurs  during  March,  during  April  the  western  part  of  the  count 
ercurrent  disappears,  but  in  May  it  reappears  in  the  vicinity  of  0 40  W The  two 

segments  progress  west  northwest  without  too  much  change  in  size  They  merge  at 
about  6 N,  43  W during  August  and  continue  their  flow  eastward  uninterrupted 
through  September 

The  to  We  indicates  frequencies  of  speeds  by  prevailing  direction  during  the  north 
ern  summer,  when  the  countercurrent  is  most  pronounced  Speeds  are  greater  but 
less  persistent  m the  western  part  of  the  countercurrent,  as  shown  by  decreasing 
frequency  of  observations  to  the  east  in  the  higher  speed  groups  1 3 to  2 5 knots 
and  increasing  frequency  to  the  east  in  the  lower  speed  groups  !0  1 to  I 2 knots 
Speeds  have  been  observed  to  exceed  3 0 knots  at  times 
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GUINEA  CURRENT 

During  the  northern  summer  the  Guinea  Current  begins  at  about  14  W as  the  eastern  extension 
of  the  well  established  Atlantic  Equatorial  Countercurrent  The  table  shows  the  constancy  of  the 
prevailing  current  within  the  boundaries  shown  m the  figure 


Percent  of  observations  by  speed  categories  and  directions  during  July  August,  and  September 
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All  other  directions  5 percent  or  less 


The  prevailing  direction  is  east  and  the  mean  speed  \ 2 knots,  the  general  Uow  \s  between  north 
east  and  southeast  more  than  75  percent  of  the  time  with  a maximum  speed  of  about  4 0 knots 
The  Guinea  Current  appears  constont  in  direction  except  from  December  through  February 
when  easterly  winds  reduce  the  speed  and  cause  the  current  to  become  variable  and  at  times 
to  reverse  When  reversed  the  flow  seldom  exceeds  1 knot  During  the  northern  winter  Janu 
ary  through  March  when  the  Atlonlic  Equatorial  Countercurrent  is  not  weil  established  or  has 
disappeared,  the  Guinea  Current  mainly  influenced  by  the  Canary  Current,  widens  consider 
ably  between  10  and  20  W The  figure  above  shows  the  approximate  winter  boundaries  and  the 
variations  of  the  current  by  percent  of  observations  in  the  prevailing  directions,  and  mean 
speeds  The  approximate  seasonal  migration  of  the  southern  boundary  of  the  Guinea  Current 
by  latitude  along  the  meridian  10'  W is  shown  as  follows 


Season  Location 

Nov  . Dec  Jan  , Feb  . Mar  2 5a  N 

Apr  May.  June  4 0°  N 

July,  Aug  Sept  Oct  3 5'  N 
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CAPE  HORN  CURRENT 

The  Cape  Horn  Current  sets  continuously  eastward  close  to  the  up  of  South  America  and  cr- 
iers Drake  Passage  at  about  70  W in  a 150  mile  wide  band,  with  surface  speeds  observed  at 
up  to  2 4 knots  The  set  veers  north  northeast,  and  when  it  crosses  longitude  65  W the  current 
has  narrowed  to  a width  of  about  85  miles  and  its  speed  has  decreased  considerably 
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GUINEA  CURRENT 

During  the  northern  summer  the  Guinea  Current  begins  a»  about  14  W as  the  eastern  extension 
of  the  well  established  Atlantic  Equatorial  Countercurrent  The  table  shows  the  constancy  of  the 
prevailing  current  within  the  boundaries  shown  in  the  figure 

Percent  of  observations  by  speed  categories  and  directions  during  July.  August,  and  September 

Dir 
NE 
E 

SE 

Jhe  prevailing  direction  is  east  and  t he  mean  speed  J 2 knots,  the  general  flow  is  between  north 
east  and  southeast  more  than  75  percent  of  the  time,  with  a maximum  speed  of  about  4 0 knots 
The  Guinea  Current  appears  constant  in  direction  except  from  December  through  February 
when  easterly  winds  reduce  the  speed  and  cause  the  current  to  become  variable  and  at  times 
to  reverse  When  reversed  the  How  seldom  exceeds  1 knot  During  the  northern  winter  Janu 
ary  through  March  when  the  Atlantic  Equatorial  Countercurrent  is  not  well  established  or  hos 
disappeared,  the  Guinea  Current  mainly  influenced  by  the  Canary  Current,  widens  consider 
abl  y between  10"  and  20  W The  figure  above  shows  the  approximate  winter  boundaries  and  the 
variations  of  the  current  by  percent  of  observations  in  the  prevailing  directions,  and  mean 
speeds  The  approximate  seasonal  migration  of  the  southern  boundary  of  the  Guinea  Current 
by  latitude  along  the  meridian  10J  W is  shown  as  follows 
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CAPE  HORN  CURRENT 

The  Cape  Horn  Current  sets  continuously  eastward  close  to  the  tip  of  South  America  and  en 
ters  Drake  Passage  at  about  70'  W in  a 150  mile  wide  band  with  surface  speeds  observed  at 
up  to  2 4 knots  The  set  veers  north  northeast,  and  when  it  crosses  longitude  65  W the  current 
has  narrowed  to  a width  of  about  85  miles  ond  its  speed  has  decreased  considerably 


FALKLAND  CURRENT  MALVIN  CURRENT' 

The  Falkland  Current  originates  mainly  from  the  Cape  Horn  Current  m the  northern 
part  of  Drake  Passage  After  passing  through  the  strait,  the  current  sets  north  between 
the  continent  and  the  Falkland  Islands  and  follows  the  coast  of  South  America  until  it 
loins  the  Brazil  Current  at  about  36  ’ S near  the  entrance  to  Rio  de  la  Plata  The  figure 
above  shows  the  monthly  changes  in  the  northern  limit  of  the  current  northeast  of  the 
mouth  of  Rio  de  la  Plato  These  changes  appear  to  result  mainly  from  the  volume  of 
seasonal  river  discharge  which  is  greatest  during  May  and  June  During  this  period 
the  river  outflow  has  been  reported  to  have  extended  a considerable  dis'ance  east 
ward,  at  times  as  far  as  37  W or  a distance  of  about  1,200  nautical  miles 
Within  20  nautical  miles  of  the  coast,  tidal  currents  predominate  Between  30  and  50 
nautical  miles  from  the  coast  the  current  is  stronger  and  may  reach  speeds  to  3 knots 
off  headlands  However,  south  sets  have  been  observed  under  the  influence  of  north 
erly  winds  Beyond  50  nautical  miles  of  the  coast,  the  Falkland  Current  usually  sets 
north  northeast  The  current  has  been  described  as  easily  influenced  by  and  changing 
direction  with,  the  wind  There  ore  however  few  storms  to  affect  the  current  and 
wind  speeds  seldom  exceed  25  knots,  most  frequently  averaging  13  kno*s  The  con 
stancy  of  the  current  during  the  northern  summer  in  July  and  August  is  indicated  by 
55  percent  of  the  observations  setting  025  at  a mean  speed  of  0 8 knot  Strongest 
southerly  winds  cause  a maximum  speed  of  about  2 knots 

Observations  ovadable  during  the  northern  winter  months  of  January  ond  February 
mdico’e  some  change  »n  the  current  Primarily,  the  current  is  narrower  the  west 
boundary  is  located  farther  offshore  throughout  its  length,  and  the  northern  limit  ap 
pears  farthest  south  between  35'  and  36  S os  shown  The  constancy  of  the  current 
is  somewhat  greater  with  about  70  percent  of  the  observations  prevailing  north  north 
east,  but  the  mean  speed  is  06  knot.  0 2 knot  lower  than  that  during  July  and  August 
Maximum  speed  during  January  and  February  is  about  I 5 knots 
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PERU  CURRENT  (PERU  COASTAL  CURRENT,  HUMBOLDT  CURRENT) 

The  Peru  Current  is  a narrow  fairly  stable  current  thot  flows  northward  close  to  the  South  I 

American  Pacific  coast,  it  roughly  parallels  the  coastline,  beginning  at  about  40°  S and  1 

flows  past  Chile  Peru,  and  Ecuador  to  the  southwest  extremity  of  Colombia 

The  Peru  Current  occupies  two  distinct  regions,  fhe  inshore  current  referred  to  as  the  Peru 

Coastal  Current,  and  the  offshore  current  described  as  the  Peru  Oceanic  Current  How 

ever  the  distinction  is  made  principally  from  the  biological  characteristics  in  the  upper 

layers  The  Peru  Current  shown  in  the  figure  above  is  based  on  persistence  and  speed  ^ 

Albeit  the  most  outstanding  current  in  the  Southern  Hemisphere  the  Peru  Current  is  not 
very  strong,  having  a mean  speed  of  0 9 knot  in  the  northern  region  where  the  flow  is 
most  persistent 

The  Peru  Current  originates  from  water  of  the  South  Pacific  Current  and  the  West  Wind 
Drift  where  these  flows  pass  into  the  region  of  the  trade  winds  The  current  follows  fhe 
coast  and  |Oins  the  Pacific  South  Equatorial  Current  beyond  100  W 

The  surface  current  shows  a high  constancy  throughout  the  greater  part  of  its  length  and 

is  I'ttle  affected  by  latitude  or  season  Seasonal  variation  is  shown  in  the  surface  current  , 

roses  m the  figure  above,  the  current  tends  to  be  more  variable  south  of  10c  S during  the 

southern  winter  and  north  of  10°  S during  the  southern  summer  The  current  most  frequent 

ly  flows  at  speeds  ranging  between  0 2 ond  I 4 knots,  being  strongest  off  fhe  Peru  coast 

maximum  speeds  occur  ol  its  northern  extremity  between  the  continent  and  fheGalapagos 

Archipelago  The  currents  are  stronger  near  shore  and  weaken  with  increasing  distance 

from  shore 

In  some  regions,  however  the  current  is  very  weak  with  eddies  occurring  at  irregular  m 
tervals.  south  setting  countercurrents  frequently  flow  close  to  shore  Because  of  the  moder 
ate  speed  and  variability  of  the  Peru  Current,  its  exact  west  boundary  is  difficult  to  deter 
mine  West  ol  the  Peru  Current  the  How  is  olso  markedly  northward  and  there  is  no  sud 
den  change  between  the  coastal  /one  of  more  persistent  flow  and  the  oceanic  region  of 
less  stable  or  weaker  flow 
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WEST  WIND  DRIFT  (GREAT  EASTWARD  DRIFT) 

The  West  Wind  Drift  is  the  largest  ocean  current  on  earth  In  the  Southern  Hemishere  it  is  o barrier  between  the  warm  water  of  the  lower  lati 
tudes  and  the  cold  water  flowing  around  the  Antarctic 

The  speed  of  the  West  Wind  Drift  increases  considerably  toward  Drake  Passage,  where  it  averages  up  to  0 7 knot,  or  about  three  times  faster 
than  in  the  open  ocean  Because  of  variations  m the  strength  of  the  wind,  the  northern  boundary  of  the  West  Wind  Drift  at  about  40  S is  not 
well  defined,  but  there  is  a significant  flow  toward  the  northeast  and  north  where  it  |Oins  the  east  setting  South  Atlantic  Current 


EL  NINO 

El  Nino  is  generally  identified  with  large  scale  disturbances  which  occur  in  the  northern  part  of  the  Peru  Current  in  certain  years,  reportedly  at 
about  seven  year  intervals  However,  El  Nino  is  an  event  which  has  been  observed  in  late  December  quite  frequently 

In  December  the  northerly  winds  blowing  ocross  Central  America  drive  water  from  the  Gulf  of  Panama  southward  along  the  Peru  coast  This 
current  flows  southward  in  a tongue  shaped  band  1 to  2 miles  wide  between  3°  and  6 S The  intensity  of  this  phenomenon  increases  consider 
ably  m some  years  and  influences  a larger  part  of  the  northern  nearshore  portion  of  the  Peru  Current  than  usual  During  such  periods  the  Peru 
Current  is  diminished,  the  temperature  of  the  surface  water  rises  sharply,  and  the  southward  flow  extends  as  far  as  20'  S This  condition  results 
in  a layer  of  worm  water  about  75  feet  deep  and  as  wide  as  20  miles 

The  origin  of  this  flow  is  not  definitely  known,  but  northwesterly  winds  that  penetrate  farther  south  than  usual  do  cause  the  Peru  Current  to 
weaken,  close  to  shore  a south  setting  flow  develops  as  the  cool  Peru  Current  is  replaced  by  warm  water  with  characteristics  similar  to  those 
of  the  Pacific  Equatorial  Countercurrent 

The  southward  excursion  of  El  Nino  is  most  prevalent  January  through  March,  after  which  it  is  halted  by  the  reappearance  of  the  southeasterly 
trade  wind  regime 
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